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The subject of inheritance is an immense one, and lias been 
treated by many authors. One work alone, ‘De l’Herdditd 
Natnrelle,’ by Dr. Prosper Lucas, runs to the length of 1562 
pages. We must confine ourselves to certain points which have 
an important bearing on the general subject of variation, both 
with domestic and natural productions. It is obvious that a 
variation which is not inherited throws no light on the derivation 
of species, nor is of any service to man, except in the case of 
perennial plants, which can bo propagated by buds. 

If animals and plants had never been domesticated, and wild 
' ones alone had been observed, we should probably never have 
heard the saying, that “like begets like.” The proposition 
would have been as self-evident, as tliat all the buds on the same 
tree are alike, though neither proposition is strictly true. For, 
as has often been remarked, probably no two individuals are 
VOL. il B 
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identically the same. All wild animals recognise each other, 
which shows that there is some difference between them ; and when 
the eye is well practised, the shepherd knows each sheep, and 
man can distinguish a fellow-man out of millions on millions of 
other men. Some authors have gone so far as to maintain that 
the production of slight differences is as much a necessary func- 
tion of the powers of generation, as the production of offspring 
like their parents. This view, as we shall see in a future 

chapter, is not theoretically probable, though practically it holds 
good. The saying that « like begets like” has in fact arisen 
from the perfect confidence felt by breeders, that a superior or 
inferior animal will generally reproduce its kind; but this very 
superiority or inferiority shows that the individual in question 
has departed slightly from its type. 

The whole subject of inheritance is wonderful. When a new 
character arises, whatever its nature may be, it generally tends 
to be inherited, at least in a temporary and sometimes in a most 
persistent manner. What can be more wonderful than that 
some trifling peculiarity, not primordial ly attached to the species, 
should be transmitted through the male or female sexual cells, 
wluch are so minute as not ,to be visible to the naked eye, 
and afterwards through the incessant changes of a long course 
of development, undergone either in the womb or in the e*g 
and ultimately appear in the offspring when mature, or even 
when quite old, as in the case of certain diseases? Or a<min, 
what can be more wonderful than the well-ascertained “fact 
that the minute ovule of a good milking cow will produce a 
male, from whom a cell, in union with an ovule, will produce 
a femafe, and she, when mature, will have large mammary 
glands, yielding an abundant supply of milk, and even milk 
of a particular quality ? Nevertheless, the real subject of sur- 
pr.se is, as Sir H. Holland has well remarked,' not that a 
character should be inherited, but that any should ever fail 
to be inherited. In a future chapter, devoted to an hypothesis 
which I have termed pangenesis, an attempt will be made to 
show the means by which characters of all kinds are trans- 
mitted from generation to generation. 

1 ‘ Medical Notes and Reflections,' 3rd edit., 1855, p. 2G7. 






Some writers,’ who have not attended to natural history, have 
attempted to show that the force of inheritance has been much 
exaggerated. The breeders of animals would smile at such 
simplicity; and if they condescended to make any answer, 
might ask what would be the chance of winning a prizo if two 
inferior anuna 1 " were paired together ? They might ask whether 
the half-wild Arabs were led by theoretical notions to keep 
pedigrees of their horses ? Why have pedigrees been scrupu- 
lously kept and published of the Shorthorn cattle, and more 
recently of the Hereford breed ? Is it an illusion that these 
recently improved animals safely transmit their excellent qua- 
hties even when crossed with other breeds? have the Short- 
horns, without good reason, been purchased at immense prices 
and exported to almost every quarter of the globe, a thousand 
guineas having been given for a bull? With greyhounds 
pedigrees have likewise been kept, and the names of such 
dogs, as Snowball, Major, &c., are as well known to coursers as 
those of Eclipse and Herod on the turf. Even with the Game- 
cock pedigrees of famous strains were formerly kept, and ex- 
tended back for a century. With pigs, the Yorkshire and Cum- 
berland breeders “preserve and print pedigrees and to show 
how such highly-bred animals are valued, I may mention 
that Mr. Brown, who won all the first prizes for small breeds at 
Birmingham in 1850, sold a young sow and boar of his breed 
to Lord Ducie for 43 guineas; the sow alone was afterwards 
sold to the Bev. F. Thursby for 65 guineas; who writes, 
“she paid me very well, having sold her produce for 300/. 
and having now four breeding sows from her.” 3 Hard cash 
paid down, over and over again, is an excellent test of in- 
herited superiority. In fact, the whole art of breeding, from 
which such great results have been attained, during the pre- 
sent century, depends on the inheritance of each small 



. ' M . r ' ® UC W°. in his grand work on 
'Civilisation,' expresses doubts on tlio 
subject owing to the want of stntislicg. 
See also Mr. Bowen, Professor of Moral 
Philosophy, in 'Proc. American Acnd. 
of Sciences,’ vol. v. p. K)2. 

* For greyhounds, see Low's ' Domest. 



Animals of tho British Islands,' 1845, 
p. 721. For game-fowls, see ‘The 
Poultry Book,' by Mr. Tegetmeier, 
18U6, p. 128. For pigs, see Mr. Sidney’s 
edit, of • Youatt on tho Pig,' 1800, no. 
ll aa 
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detail of structure. But inheritance is not certain ; for if it 
were, the breeder’s art * would be reduced to a certainty, and 
there would be little scope left for all that skill and perse- 
verance shown by the men who have left an enduring monu- 
ment of their success in the present state of our domesticated 
animals. 

It is hardly possible, within a moderate compass, to impress 
on the mind of those who have not attended to the subject, the 
full conviction of the force of inheritance which is slowly acquired 
by rearing animals, by studying the many treatises which have 
been published on the various domestic animals, and by con- 
versing with breeders. I will select a few facts of the kind, 
which, as far as I can judge, have most influenced my own mind. 
With man and the domestic animals, certain peculiarities have 
appeared in an individual, at rare intervals, or only once or twice 
in the history of the world, but have reappeared in several of the 
children and grandchildren. Thus Lambert, “ the porcupine- 
man,” whose skin was thickly covered with warty projections, 
which were periodically moulted, had all his six children and 
two grandsons similarly affected. 5 The face and body being 
covered with long hair, accompanied by deficient teeth (to 
which I shall hereafter refer), occurred in three successive 
generations in a Siamese family ; but this case is not unique, 
as a woman 6 with a completely hairy face was exhibited in 
London in 1663, and another instance has recently occurred. 
Colonel Hallarn 7 has described a race of two-legged pigs, “ the 
hinder extremities being entirely wanting and this deficiency 
was transmitted through three generations. In fact, all races 
presenting any remarkable peculiarity, such as solid-hoofed swine, 
Mauchamp sheep, niata cattle, &c., are instances of the long- 
continued inheritance of rare deviations of structure. 

When we reflect that certain extraordinary peculiarities have 



* ‘ The Stud Farm/ by Cecil, p. 89. 

5 ‘.Philosophical Transactions/ 1755, 
p. 23. I liavo seen only second-hand 
accounts of the two grandsons. Sir. 
Sedgwick, in a paper to which I shall 
hereafter often refer, states that four 
generations were afiectod, and in each 



the males alono. 

6 Barbara Van Beck, figured, ns I am 
informed by the Bev. W. D. Fox, in 
Woodbura's ‘ Gallery of Bare Portraits.’ 
1816, vol. ii. 

1 ‘ Proc. Zoolog. Soc./ 1833, p. 16. 
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thus appeared in a single individual out of many millions, all 
exposed in the same country to the same general conditions 
of life, and, again, that the same extraordinary peculiarity hns 
sometimes appeared in individuals living under widely different 
conditions of life, we are driven to conclude that such peculia- 
rities are not directly due to the action of the surrounding con- 
ditions, but to unknown laws acting on the organisation or 
constitution of the individual ; — that their production stands in 
hardly closer relation to the conditions than does life itself. 
If this be so, and the occurrence of the same unusual character 
in the child and parent cannot be attributed to both having 
been exposed to the same unusual conditions, then the following 
problem is worth consideration, as showing that the result 
cannot be due, as some authors have supposed, to mere coin- 
cidence, but must be consequent on the members of the same 
family inheriting something in common in their constitution. 
Let it bo assumed that, in a large population, a particular 
affection occurs on an average in one out of a million, so 
that the a priori chance that an individual taken at random 
will be so affected is only one in a million. Let the popula- 
tion consist of sixty millions, composed, we will assume, of ten 
million families, each containing six members. On these data. 
Professor Stokes has calculated for me that the odds will be no' 
less than 8333 millions to 1 that in the ten million families 
there will not be even a single family in which one parent 
and two children will bo affected by the peculiarity in ques- 
tion. But numerous cases could be given, in which several 
children have been affected by the same rare peculiarity with 
one of their parents ; and in this case, more especially if the 
grandchildren be included in the calculation, the odds against 
mere coincidence become something prodigious, almost beyond 
enumeration. 

In some respects the evidence of inheritance is more striking 
when we consider the reappearance of trifling peculiarities. 1)” 
Hodgkin formerly told me of an English family in which, for many 
generations, some members had a single lock differently coloured 
from the rest of the hair. I knew an Irish gentleman, who, 
on the right side of his head, had a small white lock in the 
midst of his dark hair : he assured me that his grandmother had 
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a similar lock on the same side, and his mother on the opposite 
side. But it is superfluous to give instances ; every shade 
of expression, which may often be seen alike in parents 
and children, tells the same story. On what a curious com- 
bination of corporeal structure, mental character, and training, 
must handwriting depend ! yet every one must have noted the 
occasional close similarity of the handwriting in &ther and son, 
although the father had not taught his son. A great collector 
of franks assured me that in his collection there were several 
franks of father and son hardly distinguishable except by their 
dates. Hofacker, in Germany, remarks on the inheritance of hand- 
writing ; and it has even been asserted that English boys when 
taught to write in France naturally cling to their English manner 
of writing. 8 Gait, gestures, voice, and general bearing are all 
inherited, as the illustrious Hunter and Sir A. Carlisle have 
insisted. 9 My father communicated to me two or three striking 
instances, in one of which a man died during the early infancy 
of his son, and my father, who did not see this son until grown 
up and out of health, declared that it seemed to him as if his old 
friend had risen from the grave, with all his highly peculiar 
habits and manners. Peculiar manners pass into tricks, und 
several instances could be given of their inheritance ; as in the 
case, often quoted, of the father who generally slept on his back, 
with his right leg crossed over the left, and whose daughter, 
whilst an infant in the cradle, followed exactly the same habit, 
though an attempt was made to cure her. 10 I will give one 
instance which has fallen under my own observation, and which 
is curious from being a trick associated with a peculiar state of 
mind, namely, pleasurable emotion. A boy had the singular 
habit, when pleased, of rapidly moving his fingers parallel to each 
other, and, when much excited, of raising both hands, with 
the fingers still moving, to the sides of his face on a level with 
the eyes ; this boy, when almost an old man, could still hardly 
resist this trick when much pleased, but from its absurdity 
concealed it He had eight children. Of these, a girl, when 



8 Hofacker, ‘UeberdieEigenschaftcn,’ 
&c, 1828, s. 34. Report by Pariset in 
‘ Comptes Rondos,' 1847, p. 592. 

9 Hunter, as quoted iu IlurUm's ‘ Mud. 



Researches,’ p. 580. Sir A. Carlisle, 
' Phil. Transact,' 1814, p. 94. 

10 Giron de Ituzareignues, ‘Do la 
Generation, ' p. 282. 
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pleased, at the age of four and a half years, moved her fingers 
m exactly the same way, and what is still odder, when much 
excited, she raised both her hands, with her fingers still moving, 
to the sides of her face, in exactly the same manner as her 
.lather had done, and sometimes even still continued to do when 
alone. I never heard of any one excepting this one man and his 
little daughter who had this strange habit ; and certainly imi- 
tation was in this instance out of the question. 

Some writers have doubted whether those complex mental 
attributes, on which genius and talent depend, are inherited, 
even when both parents are thus endowed. But he who will 
read Mr. Galton’s able paper 1 * on hereditary talent will have his 
doubts allayed. 

Unfortunately it matters not, as far as inheritance is con- 
cerned, how injurious a quality or structure may be if compatible 
with life. No one can read the many treatises 12 on hereditary 
disease and doubt this. The ancients were strongly of this 
opinion, or, as llancliin expresses it, Omne* Grceci, Arabes, et 
Latim m eo coiuentiunt. A long cataloguo could be given 
of all sorts of inherited malformations and of predisposition 
to various diseases. With gout, fifty per cent, of the cases 
observed m hospital practice are, according to Dr. Garrod, 
inherited, and a greater percentage in private practice. Every 
one knows how often insanity runs in families, and some of 
the cases given by Mr. Sedgwick are awful, -as of a surgeon 
whose brother, father, and four paternal uncles were all insane, 
the latter dying by suicide ; of a Jew, whose father, mother, and 
six brothers and sisters were all mad; and in some other eases 
several members of the same family, during three or four suc- 
cessive generations, have committed suicide. Striking instances 



11 ‘Macmillan’s Magazine,’ July and 
August, 18(15. 

13 The works which I have read and 
found most useful are Dr. Prosper Lucas’s 
great work, ‘ Traits do l’Herfditd 
Nuturclle,’ 1847. Mr. IV. Sedgwick, 
in * British and Foreign Modico-Chirurg. 
Review,’ April and July, 1801, and 
April u nd July, 1803: Dr. Garrod on 
Goat is quoted in these articles. Sir 
Ho iry Holland, ‘ Medical Notes and Re- 
flections,’ 3rd edit, 1855. 1’iorry, • Do 



l'HdrGdite dons les Maladies,’ 1840. 
Adams, ‘A Philosophical Treatise on 
Hereditary Peculiarities,’ 2nd edit., 
1815. Essay on * Hereditary Diseases,’ 
hy Dr. J. Steinan, 1843. See Paget, in 
‘ Medical Times,’ 1857, p. 192, on tho 
Inheritance 6f dancer ; Dr. Gould, in 
‘Proc. of American A?ud. of Sciences,’ 
Nov. 8, 1853, gives a curious case of 
hereditary bleeding in four genera- 
tions. Harlan, ‘Medical Researches,’ 
p. 593. 
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Lave been recorded of epilepsy, consumption, asthma, stone 
in the bladder, cancer, profuse bleeding from the slightest in- 
juries, of the mother not giving milk, and of bad parturition 
being inherited. In this latter respect I may mention an odd 
case given by a good observer, 13 in which the fault lay in the 
offspring, and not in the mother : in a part of Yorkshire the 
fanners continued to select cattle with large hind-quarters, until 
they made a strain called “ Dutch-buttocked,” and “ the mon- 
strous size of the buttocks of the calf was frequently fatal to the 
cow, and numbers of cows were annually lost in calving.” 

Instead of giving numerous details on various inherited malformations 
and diseases, I, will confine myself to one organ, that which is the most 
complex, delicate, and probably best-known in the human frame, namely, 
the eye, with its accessory parts. To begin with the latter: I have heard 
of a family in which parents and children were affected by drooping eye- 
lids, in so peculiar a manner, that they conld not see without throwing 
their heads backwards ; and Sir A. Carlisle 14 specifies a pendulous fold to 
the eyelids as inherited. “ In a family,” says Sir H. Holland, 15 « whore tho 
father had a singular elongation of the upper eyelid, seven or eight children 
were born with the same deformity ; two or three other children having 
it not.” Many persons, as I hear from Mr. Paget, have two or three of 
tho hairs in their eyebrows (apparently corresponding with the vibrissa 
of the lower animals) much longer than the others ; and even so trifling 
a peculiarity as this certainly runs in families. 

With respect to the eye itself, the highest authority in En gland Mr. 
Bowman, has been so kind as to give me the following remarks on certain 
inherited imperfections. First, hypermetropia, or morbidly long sight : in 
this affection, tho organ, instead of being spherical, is too flat from front 
to back, and is often altogether too small, so that the retina is brought 
too forward for the focus of the humours ; consequently a convex glass 
is required for clear vision of near objects, and frequently even of distant 
ones. This state occurs congenitally, or at a very early age, often in 
several children of the same family, where one of the parents has presented 
it. Secondly, myopia, or short-sight, in which tho eye is egg-shaped 
and too long from front to back; the retina in this case lies behind the 
focus, and is therefore fitted to see distinctly only very near objects. This 
condition is not commonly congenital, but comes on in youth, the liability 
to it being well known to be transmissible from parent to child. Tho 
change from the spherical to the ovoidal shape seems the immediate con- 



18 Marshall, quoted by Youatt in bis 
work on Cattle, p. 284. 

14 ‘ Philosoph. Transact.,’ 1811, p. 
94. 

15 ‘Medical Notes and Reflections,’ 
8rd edit., p. 83. 



14 This affection, as I hear from Mr. 
Bowman, has been ably described 
and spoken of as hereditary by Dr. 
Donders, of Utrecht, whoso work was 
published in English by tho Sydenham 
Society in 1804. 
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sequence of something like inflammation of the coats, under which they 
yield, and there is ground for believing that it may often originate in 
causes acting directly on the individual affected, and may thenceforward 
becomo transmissiblo. When both parents aro myopic Mr. Bowman has 
observod the hereditary tendency in this direction to bo heightened, and 
some of the children to bo myopic at an earlier ago or in a higher degreo 
than their parents. Thirdly, squinting is a familiar example of hereditary 
transmission : it is frequently a result of such optical defects as have been 
above mentioned; but tho more primary und uncomplicated forms of it 
are also sometimes in a marked degree transmitted in a family. Four: h'y. 
Cataract, or opacity of the crystalline lens, is commonly observed in 
persons whose parents have been similarly affected, and often at an earlier 
age in the children than in the parents. Occasionally mom than one child 
in a family is thus afflicted, one of whose parents or other relation presents 
the senile form of tho complaint When cataract affects several members of 
a family in tho same generation, it is often seen to commence at aliout tho 
same ago in each ; r in ono family several infants or young persons may 
suffer from it ; in another, several persons of middle age. Mr. Bowman also 
informs mo that he has occasionally seen, in several members of the samo 
family, various defects in either the right or left eye; and Mr. White Cooper 
has often seen peculiarities of vision confined to one eye reappearing in 
the same eye in the offspring. 17 

The following cases aro taken from an able paper by Mr. W. Sedgwick, 
and from Dr. Prosper Lucas. 18 Amaurosis, either congenital or coming on 
late in life, and causing total blindness, is often inherited ; it has been 
observed in three successive generations. Congenital absence of the iris has 
likewise been transmitted for three generations, a cleft-iris for four gene- 
rations, being limited in this latter case to tho males of tho family. Opacity 
of tho cornea and congenital smallness of the eyes have been inherited. 
Portal records a curious case, in which a father and two sons were rendered 
blind, whenever the head was bent downwards, apparently owing to the 
crystalline lens, with its capsule, slipping through an unusually largo pupil 
into the anterior chamber of the eye. Day-blindness, or imperfect vision 
under a bright light, is inherited, as is night-blindness, or an incapacity to 
see except under a strong light : a case has been recorded, by M. Cunier, of 
this latter defect having affected eighty-five members of tho same family 
during six generatious. The singular incapacity of distinguishing colours, 
which has been called Daltonism, is notoriously hereditary, and has l>een 
traced through five generations, in which it was confined to the femalo 

With respect to the colour of tho iris : deficiency of colouring matter is 
well known to be hereditary in albinoes. Tho iris of one eyo being of 
a different colour from that of the other, and tho iris being spotted, aro 
cases which have been inherited. Mr. Sedgwick gives, in addition, on the 



7 Quoted by Mr. Herbert Spencer, Chirurg. Review,’ April, 18C1, p. 182-0; 
• Principles of Biology,’ vol. i. p. 244. • l’Hercd. Nat.,’ tom. i. pp. 301-108. 

“ ‘ British und Foreign Medico- 
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Even if no single fact had been known with respect to the 
inheritance of disease and malformations by man, the evidence 
■would have been ample in the case of the horse. And this 
might have been expected, as horses breed much quicker than 
man, are matched with care, and are highly valued. I 
have consulted many works, and the unanimity of the belief by 
veterinaries of all nations in the transmission of various morbid 
tendencies is surprising. Authors, who have had wide experience, 
give in detail many singular cases, and assert that contracted 
leet, with the numerous contingent evils, of ring-bones, curbs, 
splints, spavin, founder and weakness of the front legs, roaring 
or broken and thick wind, melanosis, specific ophthalmia, and 
blindness (the great French veterinary Huzard going so far 
as to say that a blind race could soon be formed), crib-biting, 
jibbing, and ill-temper, are ad plainly hereditary. Youatt sums 
up by saying “ there is scarcely a malady to which the horse 
is subject which is not hereditary;” and M. Bernard adds that 
the doctrine “that there is scarcely a disease which does not 
run in the stock, is gaining new advocates every day.” *> go it 



19 Dr. Osbomo, Pres, of Royal College 
of I’hys. in Ireland, published this cuse 



in the ‘ Dublin Medical Journal ’ for 
1835. 



land,’ voh v. p. 511. ‘Encydop. of 
Rural Sports,’ p. 279. Girou de Buzo- 
reiguues, ‘Philosoph. Phys.,’ p. 215. 
See following papers in ‘Tho Veteri- 
nary Roborts, in vol. ii. p. 144 ; M. 
Murrimnoev. vol.ii n 987. w..j i. 



10 These various statements are taken 
from tho following works and pupers : 
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is in regard to cattle, with consumption, good and bad teeth, 
fine skin, Ac. &c. But enough, and more than enough, has 
been said on disease. Andrew Knight, from his own experience, 
asserts that disease is hereditary with plants ; and this assertion 
is endorsed by Lindley.* 1 

Seeing how hereditary evil qualities are, it is fortunate that 
good health, vigour, and longevity are equally inherited. It 
was formerly a well-known practice, when annuities were pur- 
chased to be received during the lifetime of a nominee, to 
search out a person belonging to a fapiily of which many 
members had lived to extreme old ago. As to the inheritance 
of vigour and endurance, the English race-horse offers an 
excellent instance. Eclipse begot 334, and King Herod 497 
winners. A “ cock-tail ” is a horse not purely bred, but with 
only one-eighth or one-sixteenth impure blood in his veins, yet 
very few instances have ever occurred of such horses having won 
a great race. They are sometimes as fleet for short distances as 
thoroughbreds, but as Mr. Robson, the great trainer, asserts, 
they are deficient in wind, and cannot keep up the pace. Mr. 
Lawrence also remarks, “ perhaps no instance has ever occurred 
of a three-part-bred horse saving his ‘distance' in running two 
miles with thoroughbred racers.” It has been stated by Cecil, 
that when unknown horses, whose parents were not celebrated, 
have unexpectedly won great races, as in the case of Priam! 
they can always be proved to be descended on both sides, through 
many generations, from first-rate ancestors. On the Continent, 
Baron Cameronn challenges, in a German veterinary periodical,’ 
the opponents of the English race-horse, to name one good 
horse on the Continent which has not some English race-blood 
in his veins.® 

With respect to the transmission of the many slig ht, but in- 



p. 47. With respect to blindness in 
horses, see also a whole row of authorities 
in Dr. P. Lucas's great work, tom. i. p. 
899. Mr. liuker, in ‘The Veterinary,’ 
vol. xiii. p. 721, gives a strong case of 
hereditary imperfect vision and of jib- 

” Knight on ‘The Culture of the 
Apple and Pear,' p. 34. Liudley’s 
* Horticulture,’ p. 189. 



a These statements are taken from 
the following works in order Youatt 
on ’The Horse,’ p. 48; Mr. Darvill, in 
‘The Veterinary,’ vol. viii. p. 50. With 
respect to Robson, see ‘ The Veterinary,’ 
vol. iii. p. 580; Mr. Lawrence on ‘ The 
Horse,’ 1829, p. 9; ‘The Stud Farm,’ 
by Cecil, 1851 ; Itarou Onmeronn, 
quoted in ‘The Veterinary,' vol. x. o. 
son 1 
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finitely diversified characters, by which the domestic races of 
animals and plants are distinguished, nothing need be said ; for 
the very existence of persistent races proclaims the power of 
inheritance. 

A few special cases, however, deserve some consideration. It 
might have been anticipated, that deviations from the law of 
symmetry would not have been inherited. But Anderson 23 states 
that a rabbit produced in a litter a young animal having only 
one ear; and from this animal a breed was formed which 
steadfiy produced one-eared rabbits. He also mentions a bitch, 
with a single leg deficient, and she produced several puppies 
with the same deficiency. From Hofacker’s account « it appears 
that a one-horned stag was seen in 1781- in a forest in Germany, 
in 1788 two, and afterwards, from year to year, many were 
observed with only one horn on the right side of the head. 
A cow lost a horn by suppuration, 25 and she produced three 
calves which had on the same side of the head, instead of a 
born, a small bony lump attached merely to the skin ; but 
we here approach the doubtful subject of inherited mutilations. 
A man who is left-handed, and a shell in which the spire turns 
in the wrong direction, are departures from the normal though 
a symmetrical condition, and they are well known to be inherited. 




lOZO, 8. 1(77. 



18ZB, 8. 1(77. 




” Vrolik has discussed this point at 
full length in a work published in Dutch, 
from which Mr. Paget has kindly trans- 
lated for mo passages. See, also, Isidore 
Geoffrey St. Hilaire's ‘ Hist, des Ano- 
malies,’ 1832, tom. i. p. 684. 



band ii. s. 132. 



* Bron “'s ‘Gcschichte der Natur,’ 
iml ii. m. 
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to mo, of forty-six persons with extra digits on one or both hands and 
feet ; if in each case all four extremities had been similarly affected, the 
table would have shown a total of ninety-two hands and ninety-two feet 
each with six digits. As it is, seventy-three hands and seventy-five feet 
were thus affected. This proves, in contradiction to tlio result arrived at 
by Dr. Strothers,” that the hands are not more frequently affected tlian 
the feet 

The presence of more than five digits is a great anomaly, for this num- 
ber is not .normally exceeded by any mammal, bird, or existing reptile. 3 
Nevertheless, supernumerary digits are strongly inherited; they have 
been transmitted through five generations; and in some cases, after 
disappearing for ono, two, or even threo generations, have reappeared 
through reversion. These facts are rendered, as Professor Huxley lias 
observed, more remarkable from its being known in most cases that 
the affected person had not married one similarly affected. In'such cases 
the child of the fifth generation would have only l-32iul part of the blood 
of his first sedigitated ancestor. Other eases are rendered remarkablo 
by the affection gathering force, as Dr. Strothers has shown, in each 
generation, though in each the affected person had married one not affected ; 
moreover such additional digits are often amputated soon after birth, and 
can seldom liave been strengthened by use. Dr. Strothers gives the following 
instance : in tho first generation an additional digit appeared on ono hand ; 
in the second, on both hands; in the third, three brothers had both hands’ 
and one of tho brothers a foot affected ; and in the fourth generation all 
four limbs were affected. Yet we must [not over-estimate tho force of 
inheritance. Dr. Strothers asserts that cases of non-inheritance and of tho 
first appearance of additional digits in unaffected families aro much more 
frequent than cases of inheritance. Many other deviations of structure 
of a nature almost ns anomalous as supernumerary digits, such as deficient 
phalanges, thickened joints, crooked fingers, &c., aro in like manner strongly 
inherited, and are equally subject to intermission with reversion, though 
in such cases there is no reason to suppose that both parents had been 
similarly affected 2 * 



v * Edinburgh New Phil. Journal,' 
July, 18G3. 

28 Some great anatomists, as Cuvier 
and Meckel, believe that the tubcrclo 
cn one side of the hinder foot of tho 
tailless Batmchians represents a sixth 
digit Certainly, when the hinder foot 
of a toad, ns soon as it first sprouts 
from the tailpole, is dissected, tho par- 
tially Ossified cartilage of this tubercle 
resembles under the microscope, in a 
remarkable manner, a digit But tlio 
highest authority on such subjects, 
Gegenbuur (Uutersuchung. zur verg- 
lcicli. annt. der Wlrbelthiere : Carpus 
et Tarsus, 1864, a 63), concludes that 



this resemblanco is not real, only super- 
ficial. 

3 For these several statements, see 
Dr. Stru there, in work cited, espe- 
cially on intermissions in tho line of 
descent. Prof. Huxley, ‘Lectures on 
our Knnwlcdgo of Organic Nature,' 
1863, p. 97. With respect to inheritance, 
tee Dr. Premier I.ueas, ‘ L'H«5r6lite Nat.,' 
tom. i. p. 325. laid. Geoffrey, * Anom.,* 
toimi. p. 701. Sir A. Carlisle, in ‘Phil. 
Transact.,’ 1814, p. 94. A. Walker, on 
‘Intonnarringo,' 1838, p. 140, gives a 
ease of five generations; ns does Mr. 
Sedgwick, in • Brit, and Foreign Medico- 
Chirurg. Review,’ April, 1863, p. 462. 
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Additional digits hare been observed in negroes as well as in other races 
of man, and in several of the lower animals. Six toes have l>oen described 
on the hind feet of the newt ( Salamandra cristato ), and, as it is said, of 
the frog. It deserves notdeo from what follows, that the six-toed newt, 
though adult, had preserved somo of its larval characters ; for part of the 
hyoidal apparatus, which is properly absorbed during the act of meta- 
morphosis, was retained. In the dog, six toes on the hinder feet have been 
transmitted through three generations ; and I havo heard of a race of six- 
toed cats. In several breeds of the fowl the hinder toe is double, and is 
generally transmitted truly, as is well shown when Dorkings are crossed 
with common four-toed breeds. 30 With animals which have properly 
less than five digits, the number is sometimes increased to five, especially 
in the front legs, though rarely carried beyond that number; but this 
is due to the development of a digit already existing in a more or less 
rudimentary state. Tims the dog has properly four toes behind, but in 
the larger breeds a fifth toe is commonly, though not perfectly, deve- 
loped. Horses, which properly have one toe alone fully developed with 
rudiments of the others, have been described with each foot bearing 
two or three small separate hoofs : analogous facts have been noticed with 
sheep, goats, and pigs. 31 

The most interesting point with respect to supernumerary digits is their 
occasional regrowth after amputation. Mr. White 32 describes a child, three 
years old, with a thumb double from the first joint. He removed the'lesser 
thumb, which was furnished with a nail ; but to his astonishment it grew 
again, and reproduced a nail. The child was then taken to an eminent 
London surgeon, and the newly-grown thumb was wholly removed by its 
socket-joint, but again it grew and reproduced a nail. Dr. Strothers men- 
tions a case of partial regrowth of an additional thumb, amputated when 
the child was three months old; and the late Dr. Falconer communicated 
to me an analogous case which had fallen under his own observation. 
A gentleman, who first called my attention to this subject, has given 
me tho following facts which occurred in his own family. He himself, 
two brothers, and a sister were bom with an extra digit to each extremity! 
His parents were not affected, and there was no tradition in the family, 
or in the village in which the family had long resided, of any member 
having been thus affected. Whilst a child, both additional toes, which 
were attached by bones, were rudely cut off; but the stump of one grew 
again, and a second operation was performed in his thirty-third year. 



On the inheritance of other anomalies in 
tho extremities, see Dr. H. Dobell, in vol. 
xlvi. of ‘ Medico-Cliirarg. Transactions,’ 
1803; also Mr. Sedgwick, in op. cit., 
April, 1803, p. 400. With res|>ect to 
additional digits in the negro, see 
Prichard, ‘Physical History of Man- 
kind.’ Dr. Dieffenhach (‘ Journ. Royal 
Gcograph. Soc,’ 1841, p. 208) says 
this anomaly is not uncommon with tho 



Polynesians of the Chatham Islands. 

30 ‘Tho Poultry Chronicle,’ 1854, p. 
559. 

31 The statements in this paragraph 
are taken from Isidore Geoffrey St. 
Hilaire, ‘ Hist, des Anomalies,’ tom. i. 
pp. 088-693. 

32 As quoted by Carpenter, ‘Prino. 
of Comp. Physiology,’ 1854, p. 480. 
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He has had fourteen children, of whom throo have inherited additional 
digits ; and ono of thorn, when abput six weeks old, was o]>oratod on by 
an eminent surgeon. The additional finger, which was attached by bono 
to the outer side of tho hand, was removed at tho joint; tho wound 
healed, but immediately the digit began growing; and in about throo 
months' timo the stump was removed for the second time by the root. 
But it has since grown again, and is now fully a third of an inch in 
length, including a bone; so that it will for the third time have to bo 
operated on. 

Now tho normal digits in adult man and other mammals, in birds, and, 
as I believe, in true reptiles, have no power of regrowth. Tho nearest 
approach to this power is exhibited by the occasional reappearance in man 
of impcrfoct nails on tho stumps of his fingers after amputation.® But 
mnn in his embryonic condition has a considerable powor of reproduc- 
tion, for Sir J. Simpson” has several times observed arms which had been 
cut off in the womb by bands of false membrane, and which had grown 
again to a certain extent In one instance, the extremity was "divided 
into throe minute nodules, on two of which small points of nails could Ikj 
detected;” so that these nodules clearly represented fingers in process of 
regrowth. When, however, we descend to the lower vertebrate classes, 
which are generally looked at as representing the higher classes in their 
embryonic condition, wo find ample powers of regrowth. Spallanzani 35 
cut off the legs and tail of a salamander six times, and Bonnet eight 
times, successively, and they were reproduced. An additional digit beyond 
the proper number was occasionally formed after Bonnet had cut off or had 
divided longitudinally the hand or foot, and in one instance throe additional 
digits were thus formed* These latter cases appear at first sight quite 
distinct from the congenital production of additional digits in the higher 
animals; but theoretically, as we shall see in a future chapter, they pro- 
bably present no real difference. The larvae or tadpoles of the tailless 
Batrachinns, but not the adults, 57 are capable of reproducing lost 
members.* Lastly, os I have been informed by Mr. J. J. Briggs and Mr. 
F. Buckl and, when portions of tho pectoral and tail fins of various fresh- 



35 Muller's ‘Phys.,’Eng. translat., vol. 
L 1838, p. 407. A thrush, however, was 
exhibited before the British Association 
at Hull, in 1853, which had lost its 
tursus,aiid this member, it was asserted, 
had been thrice reproduced : I presume 
it was lost each time by disease. 

51 ‘Monthly Journal of Medical 
Science,’ Edinburgh, 1848, new series, 
vol. ii. p. 890. 

“ ‘An Essay on Animal Reproduc- 
tion,’ trnns. by Dr. Maty, 1709, p. 79. 

* Bonnet, • (Euvree d’Hist. Nat.,' tom. 
v- port i, 4 to. edit., 1781, pp. 343, 300, 

353. 



37 So with insects, the larvm re- 
produce lost limbs, but, except in one 
order, the mature insect has no such 
power. But tho Myriapoda, which ap- 
parently represent the larvro of truo 
insects, have, as Newport has shown, this 
power until their last moult. See an 
excellent discussion on this whole 
subject by Dr. Carpenter in his ‘Priuc. 
Comp. Phys.,’ 1854, p. 479. 

” Dr. Gunther, in Owen's ‘ Anatomy 
of Vertebrntes,’ vol. L, 1806, p. 507. 
Spallanzani has made similar observu- 
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water fish are cut off, they are perfectly reproduced in about six weeks’ • 

From these several facts we may infer that supernumerary 
digits in man retain to a certain extent an embryonic condi- 
tion, and that they resemble in this respect the normal digits 
and limbs in the lower vertebrate classes. They also resemble 
the digits of some of the lower animals in the number exceeding 
five ; for no mammal, bird, existing reptile, or amphibian (unless 
the tubercle on the hind feet of the toad and other tailless 
Batrachians be viewed as a digit) has more than five ; whilst 
fishes sometimes have in their pectoral fins as many as twenty 
metacarpal and phalangeal bones, which, together with the bony 
filaments, apparently represent our digits with their nails. So, 
again, in certain extinct reptiles, namely, the Ichthyopterygia, 

“ the digits may be seven, eight, or nine in number, ix significant 
mark,” says Professor Owen, « of piscine affinity.” 39 

We encounter much difficulty in attempting to reduce these 
various facts to any rule or law. The inconstant number of 
the additional digits— their irregular attachment to either the 
inner or outer margin of the hand— the gradation which can 
be traced from a mere loose rudiment of a single digit to a 
completely doublo hand— the occasional appearance of addi- 
tional digits in the salamander after a limb has been ampu- 
tated— these various facts appear to indicate mere fluctuating 
monstrosity; and this perhaps is all that can be safely said. 
Nevertheless, as supernumerary digits in the higher animals, from 
their power of regrowth and from the number thus acquired 
exceeding five, partake of the nature of the digits in the lower 
vertebrate animals ;— as the/ occur by no means rarely, and are 
transmitted with remarkable . trength, though perhaps not more 
strongly than some other a lomalies ;— and as with animals 
which have fewer than five digits, when an additional one 
appears it is generally due to the development of a visible 
rudiment we are led in all cases to suspect, that, although no 
actual rudiment can be detected, yet that a latent tendency to 
the formation of an additional digit exists in all mammals, in- 
cluding man. On this view, as we shall more plainly see in the 

*> ‘On the Anatomy of Vertebrates,' 1806, p. 170: with respect to the pectoral 
fins of fishes, pp. 160-108. 
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next chapter when discussing latent tendencies, we should have 
to look at the whole case as one of reversion to an enormously 
remote, lowly-organised, and multidigitate progenitor. 

I may here allude to a class of facts closely allied to, but 
somewhat different from, ordinary cases of inheritance. Sir H. 
Holland states that brothers and sisters of the same family 
are frequently affected, often at about the same age, by the 
same peculiar disease, not known to have previously occurred in 
the family. He specifies the occurrence of diabetes in three 
brothers under ten years old; he also remarks that children of 
the same family often exhibit in common infantile diseases the 
same peculiar symptoms. My father mentioned to me the case 
of four brothers who died between the ages of sixty and seventy, 
m the same highly peculiar comatose state. An instance has 
been already given of supernumerary digits appearing in four 
children out of six in a previously unaffected family. Dr. 
Devay states 41 that two brothers married two sisters, their first- 
cousrns, none of the four nor any relation being an albino; 
but the seven children produced from this double marriage were 
all perfect albinoes. Some of these cases, as Mr. Sedgwick 42 
has shown are probably the result of reversion to a remote 
ancestor, of whom no record had been preserved; and all these 
cases are so far directly connected with inheritance that no doubt 
the children mhented a similar constitution from their parents, 
an , from being exposed to nearly similar conditions of life it 
is not surprising that they should be affected in the same manner 
and at the same period of life. 

Most of the facts hitherto given have served to illustrate the 
force of inheritance, but we must now consider cases, grouped as 
well as the subject allows into classes, showing how feeble, capri- 
cious, or deficient the power of inheritance sometimes is. When 
a new peculiarity first appears, we can never predict whether it 
will be inherited. If both parents from their birth present 

Notea and Befloctions,' eanguins,' 2nd edit., 18C2, p. 103. 
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the same peculiarity, the probability is strong that it will be 
transmitted to at least some of their offspring. We have seen 
that variegation is transmitted much more feebly by seed 
from a branch which had become variegated through bud- 
variation, than from plants which were variegated as seed- 
lings. With most plants the power of transmission notoriously 
depends on some innate capacity in the individual : thus Vil- 
morin 43 raised from a peculiarly coloured balsam some seed- 
lings, which all resembled their parent ; but of these seedlings 
some failed to transmit the new character, whilst others trans- 
mitted it to all their descendants during several successive gene- 
rations. So again with a variety of the rose, two plants alone 
out of six were found by Vilmorin to be capable of transmitting 
the desired character. 

The weeping or pendulous growth of trees is strongly inherited in some 
cases, and, without any assignable reason, feebly in other cases. I have 
selected this character as an instance of capricious inheritance, because it 
is certainly not proper to the parent-species, and because, both sexes 
being borne on tho same tree, both tend to transmit the same character. 
Even supposing that there may have been in some instances crossing with 
adjoining trees of the same^species, it is not probable that all the seed- 
lings would have been thus affected. At Moccas Court there is a famous 
weeping oak; many of its branches “are 80 feet long, and no thicker in 
any part of this length than a common rope this tree transmits its weep- 
ing character, in a greater or less degree, to all its seedlings; some of the 
young oaks being so flexible that they havo to be supported by props; 
others not showing tho weeping tendency till about twenty years old. 44 
Mr. Rivers fertilized, as he informs me, tho flowers of a now Belgian 
weeping thorn ( Orataigiis oxycantha) with pollen from a crimson not-weeping 
variety, and three young trees, “ now six or seven years old, show a decided 
tendency to be pendulous, but as yet are not so much so as the mother- 
plant.” According to Mr. MacNab, 48 seedlings from a magnificent weeping 
birch ( Betula alba), in the Botanic Garden at Edinburgh, grew for the first 
ten or fifteen years upright, but then all became weepers like their parent. 
A peach with pendulous branches, like those of tho weeping willow, has 
been found capable of propagation.by seed. 40 Lastly, a weeping and almost 
prostrate yew (Toxics baccuta) was found in a hedge in Shropshire; it was 
a male, but one branch boro femalo flowers, and produced berries ; these. 



43 Verlot, ‘ La Production des Varietcs,’ 
1865, p. 82. 



44 Loudon’s ‘Gard. 
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44 Verlot, ‘ La Product, des Varidtds,' 
1865, p. 94. 

48 Bronn’s ‘Geschichto der Natur,' 
b. if. s. 121. 
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being sown, produced seventeen trees, all of which had exactly the same 
Peculiar habit with the parent-tree.” 

These facts, it might have been thought, would have been sufficient 
to render it probable that a pendulous habit would in all cases lie 
Btnctly inherited. But let us look to tho other side. Mr. MacNab" 
sowed seeds of the weeping beech (Fag ,u> sylvatica), but succeeded in raising 
only common beeches. Mr. Rivers, at my request, raised a number of 
seedlings from three distinct varieties of wiping elm; and at least one 
of the parent-trees was so situated that it could not have been crossed by 
any other elm; but nono of the young trees, now about a foot or two in 
height, shoW the least signs of weeping. Mr. Rivers formerly sowed above 
twenty thousand seeds of the weeping ash ( Fraxinm excelsior), and not a 
single seedling was in the loast degree pendulous : in Germany M Borck- 
meyer raised a thousand seedlings, with tho same result. Nevertheless, 
Mr. Anderson, of the Chelsea Botanic Garden, by sowing seed from a weeping 
ash. which was found before the year 1780, in Cambridgeshire, raised several 
pendulous trees. 4 * Professor llcnslow also informs mo that some seedlings 
from a female weeping ash in the Botanic Garden at Cambridge were at 
tost a little pendulous, but afterwards became quite upright : it is prolxiblo 
that this latter tree, which transmits to a certain extent its pendulous 
habit, was derived by a bud from the same original Cambridgeshire 
rtock; whilst other weeping ashes may have had a distinct origin. But 
the crowning case, communicated to me by Mr. Rivers, which shows how 
capricious is the inheritance of a pendulous habit, is that a variety of 
another species of ash (F. lentiscifolia) which was formerly pendulous 
•now about twenty years old, has long lost this habit, every shoot being 
“remarkably erect ; but seedlings formerly raised from it were perfectly 
' prostrate, the stems not rising more than two inches abovo the ground.” 
Thus the weeping variety of the common ash, which has been extensively 
propagated by buds during a long period, did not, with Mr Rivers 
transmit its character to one seedling out of above twenty thousand- 
whereas the weeping variety of a second species of ash, which could noti 
whdst grown in the same garden, retain its own weeping character trans- 
mitted to its seedlings the pendulous habit in excess ! 

Many analogous facts could be given, showing how apparently capricious 
is the principle of inheritance. All the seedlings from a variety of the Bar- 
berry (B. vulgaris ) with red leaves inherited tho same character ; only about 
one-third of the seedlings of tho copper Beech (Fagus sylvatica ) had purplo 
leaves. Not one out of a hundred seodlings of a variety of the Cerasus 
l<adw>, with yellow fruit, bore yellow fruit: one-twelfth of the seedlings of 
the variety of Camus mascula, with yellow fruit, came true : » and lastly all 
. the trees raised by my father from a yellow-berried holly ( Ilex aqui/olium), 

*' Rev. W. A. Leighton, ‘Flora of Loudon's 'Gard. Magazine,’ vol. x 
Shropshire.' p. 497 ; and Charlcsworth’s 1834, pp. 408, 180 ; and vol. ix 1833’ 

‘ Slag, of Nat Hist.,' vol. L, 1837, p. p. 597. ’ ’ 

30 :, ..... " Tllesc statements are taken from 

„ Verlot, op. cit., p. 93. Alph. De Candolle, ‘ Hot Geograph 

« For these several statements, see p. 1083. F 
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found wild, produced yellow berries. Vilmorin' 1 observed in a bed of 
Saponaria caUibrica an extremely dwarf variety, and raised from it a large 
number of seedlings ; some of these partially resembled their parent, and 
he selected their seed ; but the grandchildren were not in the least dwarfed : 
on the other hand, he observed a stunted and bushy variety of Tageles 
signata growing in the midst of the common varieties by which it was 
probably crossed ; for most of the seedlings raised from this plant were 
intermediate in character, only two perfectly resembling their parent ; but 
seed saved from these two plants reproduced the new variety so truly, 
that hardly any selection has since been necessary. 

Flowers transmit their colour truly, or most capriciously.' Many an- 
nuals come true : thus I purchased German seeds of thirty-four named 
sub-varieties of one race of ten-week stocks ( Matlhiola annua), and raised 
a hundred and forty plants, all of which, with the exception of a single 
plant, came true. In saying this, however, it must be understood that I 
could distinguish only twenty kinds out of the thirty-four named sub- 
varieties ; nor did the colour of the flower always correspond with the 
name affixed to the packet ; but I say that they came true, because in 
each of the thirty-six short rows every plant was absolutely alike, with the 
one single exception. Again, I procured packets of German seed of twenty- 
five named varieties of common and quilled asters, and raised a hundred 
and twenty-four plants; of these, all except ten were true in the above 
limited sense ; and I considered oven a wrong shade of colour as false. 

It is a singular circumstance that white varieties generally transmit their 
colour much more truly than any other variety. This fact probably stands 
in close relation with one observed by Verlot,® namely, that flowers which 
are normally white rarely vary into any other colour. I have found that 
the white varieties of Delphinium consulula and of the Stock are the truest. 
It is, indeed, sufficient to look through a nurseryman’s seed-list, to see the 
largo number of white varieties which can be propagated by seed. The 
several coloured varieties of the sweet-pea (Lathyrus odoratus) are very 
true ; but I hear from Mr. Masters, of Canterbury, who has particularly 
attended to this plant, that the white variety is the truest. The hyacinth, 
when propagated by seed, is extremely inconstant in colour, but “white 
hyacinths almost always give by seed whitc-flowfired plants;” 53 and Mr. 
Masters informs mo that the yellow varieties also reproduce their colour, 
but of different shades. On the other hand, pink and blue varieties, the 
latter being the natural colour, are not nearly so true : hence, as Mr. Masters 
has remarked to me, " we see that a garden variety may acquire a more 
permanent habit than a natural species ; ” but it should have been added, 
that this occurs under cultivation, and therefore under changed conditions. 

With many flowers, especially perennials, nothing can be more fluctuating 
than the colour of the seedlings, as is notoriously the case with verbenas, 
carnations, dahlias, cinerarias, and others. 5 * I sowed seed of twelve 



51 Vcrlot, op. cit, p. 38. w See ‘ Cottage Gardener,’ April 10, 

53 Op. cit, p. 59. 1860, p. 18, and Sept. 10, 1861, p. *56 ; 

53 Alph. Do Candolle, * Geogmpb. • Gard. Chron,’ 1845, p. 102. 
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named varieties of Snapdragon {Antirrhinum majus), and utter confusion 
was the result. In most cases the extremely fluctuating colour of su dim- 
plants is probably in chief part due to crosses between differently-coloured 
varieties during previous generations. It is almost certain that this is 
the case with the polyanthus and coloured primrose ( Primula veris and 
vulgaris), from their reciprocally dimorphic structure ;« and these are 
plants which florists speak of as never coming truo by seed : but if care be 
taken to prevent crossing, neither species is by any means very inconstant 
in colour; thus I raised twenty-three plants from a purple primrose fer- 
tilised by Mr. J. Scott with its own pollen, and eighteen came up purple of 
different shades, and only five reverted to the ordinary yellow colour : 
again, I raised twenty plants from a bright-red cowslip, similarly treated 
by Mr. Scott, and every one perfectly resembled its parent in colour as 
likewiso did, with the exception of a single plant, 73 grandchildren Even 
with the most variablo flowers, it is probable that each delicate shade of 
colour might be permanently fixed so as to be transmitted by seed, by cul- 
tivation m the same soil, by long-continued selection, and especially by the 
prevention of crosses. I infer this from certain annual larkspurs (Delphi- 
nium coiuulula and ajacis), of which common seedlings present a greater 
diversity of colour than any othor plant known to mo ; yet on procuring 
Bocd of five named German varieties of D. consol ido, only nino plants out of 
ninety-four were false; and the seedlings of six varieties of 7). ajucis were 
true in the same manner and degree a& with tho stocks aliove described. A 
distinguished l-otanist maintains that tho annual species of Delphinium are 
always self-fertilised; therefore I may mention that thirty-two flowers 
on a branch of D. consol ida, enclosed in a net, yielded twenty-seven capsules, 
with an average of 17 ‘2 seed in each; whilst five flowers, under the same 
net, which were artificially fertilised, in the same manner as must lie 
effected by bees during their incessant visits, yielded five capsules with an 
average of 35 2 fine seed; and this shows that tho agency of insects is 
nocessary for the full fertility of this plant. Analogous facts could bo 
given with respect to the crossing of many other flowers, such as carna- 
tions, Ac., of which the varieties fluctuate much in colour. 

As with flowers, so with our domesticated animals, no character is more 
variable than colour, and probably in no animal more so than with tho 
horse. Yet with a little care in breeding, it appeals that races of any 
colour might soon bo formed. Hofackcr gives the result of matching two 
hundred and sixteen mares of four different colours with like-coloured 
stallions, without regard to the colour of their ancestors; and of the two 
hundred and sixteen colts bom, eleven alone failed to inherit the colour of 
their parents: Autenrieth and Ammon assert that, after two generations, 
colts of a uniform colour are produced with certainty .« 

In a few rare cases peculiarities fail to be inherited, apparently 
from the force of inheritance being too strong. I have been 
assured by breeders of the canary-bird that to get a good jonquil- 

“ Darwin, in ‘ Journal of Proc. Linn. Soc. Bob,’ 1862, p. 04. 

“ Hofackcr, • Uobcr dio Eigcnschaftcn,’ &c., s. 10. 
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coloured bird it does not answer to pair two jonquils, as the 
colour then comes out too strong, or is even brown. So again, 
if two crested canaries are paired, the young birds rarely inherit 
this character : 17 for in crested birds a narrow space of bare skin 
is left on the back of the head, where the feathers are up-turned 
to form the crest, and, when both parents are thus characterised, 
the bareness becomes excessive, and the crest itself fails to be 
developed. Mr. Hewitt, speaking of Laced Sebright Bantams, 
says 58 that, “ why this should be so, I know not, but I am con- 
fident that those that are best laced frequently produce offspring 
very far from perfect in their markings, whilst those exhibited 
by myself, which have so often proved successful, were bred 
from the union of heavily-laced birds with those that were 
scarcely sufficiently laced.” 

It is a singular fact that, although several deaf-mutes often 
occur in the same family, and though their cousins and other 
relations are often in the same condition, yet their parents are 
very rarely deaf-mutes. To give a single instance: not one 
scholar out of 148, who were at the same time in the London 
Institution, was the child of parents similarly afflicted. So again, 
when a male or a female deaf-mute marries a sound person, their 
children are most rarely affected : in Ireland out of 203 children 
thus produced one alone was mute. Even when both parents 
have been deaf-mutes, as in the case of forty-one marriages in 
the United States and of six in Ireland, only two deaf and dumb 
children were produced. Mr. Sedgwick, 49 in commenting on 
this remarkable and fortunate failure in the power of trans- 
mission in the direct line, remarks that it may possibly be 
owing to “ excess having reversed the action of some natural 
law in development” But it is safer in the present state of our 
knowledge to look at the whole case as simply unintelligible. 



With respect to the inheritance of structures mutilated by 
injuries or altered by disease it is difficult to come to any 



47 Bechsteiu, ‘ Naturgesch. Deutach- 
lands,’ b. iv. s. 462. Mr. Brent, a great 
breeder of canaries, informs me that 
he believes that these statements are 

“ ‘The Poultry Book,’ by W. B. 
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definite conclusion. In some cases mutilations have been prac- 
tised for a vast number of generations without any inherited result. 
Godron has remarked® 0 that different races of man have from 
time immemorial knocked out their upper incisors, cut off joints 
of their fingers, made holes of immense size through the lobes of 
their ears or through their nostrils, made deep gashes in various 
parts of their bodies, and there is no reason whatever to suppose 
that these mutilations have ever been inherited. Adhesions 
due to inflammation and pits from the small-pox (and formerly 
many consecutive generations must have been thus pitted) 
are not inherited. With respect to Jews, I have been assured 
by three medical men of the Jewish faith that circumcision, 
which has been practised for so many ages, has produced no 
inherited effect; Blumenbach, on the other hand, asserts 61 that 
in Germany Jews are often born in a condition rendering cir- 
cumcision difficult, so that a name is there applied to them 
signifying “ bom circumcised.” The oak and other trees must 
have borne galls from primeval times, yet they do not pro- 
duce inherited excrescences ; many other such facts could be 
adduced. 

On the other hand, various cases have been recorded of cats, 
dogs, and horses, which have had their tails, legs, &c., amputated 
or injured, producing offspring with the same parts ill-formed ; 
but as it is not at all rare for similar malformations to appear 
spontaneously, all such cases may be due to mere coincidence. 
Nevertheless, Dr. Prosper Lucas has given, on good authorities, 
such a long list of inherited injuries, that it is difficult not to 
believe in them. Thus, a cow that had lost a horn from an 
accident with consequent suppuration, produced three calves 
which were hornless on the samo side of the head. With the 
horse, there seems hardly a doubt that bony exostoses on the 
legs, caused by too much travelling on hard roads, are inherited. 
Blumenbach records the case of a man who had his little finger 
on the right hand almost cut off, and which in consequence 
grew crooked, and his sons had the same finger on the same 
hand similarly crooked. A soldier, fifteen years before his 
marriage, lost his left eye from purulent ophthalmia, and his 

“ ‘ Do l’Espfece.’ tom. ii., 1850, p. 299. 

“ • Philoaoph. Magazine,' vol. iv., 1799, p. 5. 
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two sons were microphthalmic on the same side. 82 In all such 
cases, if truthfully reported, in which the parent has had an 
organ injured on one side, and more than one child has been 
born with the same organ affected on the same side, the chances 
against mere coincidence are enormous. But perhaps the most 
remarkable and trustworthy fact is that given by Dr. Brown- 
Sequard, 83 namely, that many young guinea-pigs inherited an 
epileptic tendency from parents which had been subjected to 
a particular operation, inducing in the course of a few weeks 
a convulsive disease like epilepsy : and it should be especially 
noted that this eminent physiologist bred a large number of 
guinea-pigs from animals which had not been operated on, and 
not one of these manifested the epileptic tendency. On the 
whole, we can hardly avoid admitting, that injuries and muti- 
lations, especially when followed by disease, or perhaps exclu- 
sively when thus followed, are occasionally inherited. 

Although many congenital monstrosities are inherited, of 
which examples have already been given, and to which may 
be added the lately recorded case of the transmission during 
a century of hare-lip with a cleft-palate in the writer’s own 
family, 84 yet other malformations are rarely or never inherited. 
Of these latter cases, many are probably due to injuries in the 
womb or egg, and would come under the head of non-inherited 
injuries or mutilations. With plants, a long catalogue of in- 
herited monstrosities of the most serious and diversified nature 
could easily be given; and with plants, there is no reason 
to suppose that monstrosities are caused by direct injuries to 
the seed or embryo. 



Causes of Non-inheritance. 

A large number of cases of non-inheritance are intelligible on 
the principle, that a strong tendency to inheritance does exist, but 



82 This last case is quoted by Mr. 
Sedgwick in • British and Foreign 
Medioo-Chimrg. Review,’ April, 1861, 
p. 484. For Blumenbach, see above- 
cited paper. See, also, Dr. I*. Luoos, 
‘Traitd de l’Hdnid. Nat.,’ tom. ii. p. 
492. Also ‘ Transact. Linn. Soe.,’ vol. 
ix. p. 823. Some curious cases aro given 



by Mr. Baker in * The Veterinary,’ vol. 
xiii. p. 723. Another curious case is 
given in tho ‘ Annales des Scienc. Nat.,’ 
1st series, tom. xi. p. 324. 

° ‘ Proo. Royal Soc.,' vol. x. p. 
297. 

84 Mr. Sproule, in ‘British Medical 
Journal,’ April 18, 1803. 
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that it is overborne by hostile or unfavourable conditions of life. 
No one would expect that our improved pigs, if forced during 
several generations to travel about and root in the ground for 
their own subsistence, would transmit, as truly as they now do, 
their tendency to fatten, and their short muzzles and legs. Dray- 
horses assuredly would not long transmit their great size and 
massive limbs, if compelled to live on a cold, damp mountainous 
region; we have indeed evidence of such deterioration in the 
horses which have run wild on the Falkland Islands. European 
dogs in India often fail to transmit their true character. Our 
sheep in tropical countries lose their wool in a few generations. 
There seems also to be a close relation between certain peculiar 
pastures and the inheritance of an enlarged tail in fat-tailed sheep, 
which form one of the most ancient breeds in the world. With 
plants, we have seen that the American varieties of maize lose 
their proper character in the course of two or three generations, 
when cultivated in Europe. Our cabbages, which here come so 
true by seed, cannot form heads in hot countries. Under changed 
circumstances, periodical habits of life soon fail to be transmitted, 
ns the period of maturity in summer and winter wheat, barley, 
and vetches. So it is with animals; for instance, a person 
whose statement I can trust, procured eggs of Aylesbury ducks 
from that town, where they are kept in houses and are reared 
as early as possible for the London market ; the ducks bred from 
these eggs in a distant part of England, hatched their first brood 
on January 24th, whilst common ducks, kept in the same yard 
and treated in the same manner, did not hatch till the end of 
March ; and this shows that the period of hatching was inherited. 
But the grandchildren of these Aylesbury ducks completely 
lost their early habit of incubation, and hatched their eggs at 
the same time with the common ducks of the same place. 

Many cases of non-inheritance apparently result from the con- 
ditions of life continually inducing fresh variability. We have 
seen that when the seeds of pears, plums, apples, &c., are sown, 
the seedlings generally inherit some degree of family likeness 
from the parent-variety. Mingled with these seedlings, a few, 
and sometimes many, worthless, wild-looking plants commonly 
appear; and their appearance may be attributed to the prin- 
ciple of reversion. But scarcely a single seedling will be found 
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perfectly to resemble the parent-form; and this, I believe, 
may be accounted for by constantly recurring variability in- 
duced by the conditions of life. I believe in this, because it 
has been observed that certain fruit-trees truly propagate their 
kind whilst growing on their onto roots, but when grafted on 
other stocks, and by this process their natural state is mani- 
festly affected, they, produce seedlings which vary greatly, de- 
parting from the parental type in many characters.® Metzger, 
as stated in the ninth chapter, found that certain kinds of wheat 
brought from Spain and cultivated in Germany, failed during 
many years to reproduce themselves truly; but that at last, 
when accustomed to their new conditions, they ceased to be 
variable,— that is, they became amenable to the power of in- 
heritance. Nearly all the plants which cannot be propagated 
with any approach to certainty by seed, are kinds which have 
long been propagated by buds, cuttings, offsets, tubers, &c., and 
have in consequence been frequently exposed during their indi- 
vidual lives to widely diversified conditions of life. Plants 
thus propagated become so variable, that they are subject, as 
we have seen in the last chapter, even to bud-variation. Our 
domesticated animals, on the other hand, are not exposed during 
their individual lives to such extremely diversified conditions, 
and are not liable to such extreme variability; therefore they do 
not lose the power of transmitting most of their characteristic 
features. In the foregoing remarks on non-inheritance, crossed 
breeds are of course excluded, as their diversity mainly depends 
on the unequal development of characters derived from either 
parent, modified by the principles of reversion and prepotency. 

Conclusion. 

It has, I think, been shown in the early part of this chapter 
how strongly new characters of the most diversified nature, 
whether normal or abnormal, injurious or beneficial, whether 
affecting oigans of the highest or most trifling importance, 
are inherited. Contrary to the common opinion, it is often 
sufficient for the inheritance of some peculiar character, that one 
parent alone should possess it, as in most cases in which the rarer 

“ Owning, • Fruit* of America,’ p. 5 ; Sageret, ‘ Pom. Phyg.,’ pp. 43, 72. 
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anomalies have been transmitted. But the power of transmission 
is extremely variable : in a number of individuals descended 
from the same parents, and treated in the same manner, some 
display this power in a perfect manner, and in some it is 
quite deficient ; and for this difference no reason can bo assigned. 
In some cases the effects of injuries or mutilations apparently 
are inherited ; and we shall see in a future chapter that the 
effects of the long-continued use and disuse of parts are cer- 
tainly inherited. Even those characters which are considered 
the most fluctuating, such as colour, are with rare exceptions 
transmitted much more forcibly than is generally supposed. The 
wonder, indeed, in all cases is not that any character should 
be transmitted, but that the power of inheritance should ever 
fail. The checks to inheritance, as far as we know them, are, 
firstly, circumstances hostile to the particular character in ques- 
tion ; secondly, conditions of life incessantly inducing fresh 
variability ; and lastly, the crossing of distinct varieties during 
some previous generation, together with reversion or atavism — 
that is, the tendency in the child to resemble its grand-parents 
or more remote ancestors instead of its immediate parents. 
This latter subject will bo fully discussed in the following 
chapter. 
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INHERITANCE continued — REVERSION OR ATAVISM. 
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The groat principle of inheritance to be discussed in this 
chapter has been recognised by agriculturists and authors of 
various nations, as shown by the scientific term Atavism, derived 
from atavus, an ancestor ; by the English terms of Reversion , or 
Throwing back; by the French Pas-m-arriire ; and by the 
German Ruck-schlag, or Rdckschritt. When the child resembles 
either grandparent more closely than its immediate parents, our 
attention is not much arrested, though in truth the fact is 
highly remarkable ; but when the child resembles some remote 
ancestor, or some distant member in a collateral line,— and we 
must attribute the latter case to the descent of all the members 
from a common progenitor,— we feel a just degree of astonish- 
ment When one parent alone displays some newly-acquired 
and generally inheritable character, and the offspring do not 
inherit it, the cause may lie in the other parent having the 
power of prepotent transmission. But when both parents are 
similarly characterised, and the child does not, whatever the cause 
may be, inherit the character in question, but resembles its grand- 
parents, we have one of the simplest cases of reversion. We 
continually see another and even more simple case of atavism, 
though not generally included under this head, namely, when 
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the son more closely resembles his maternal than his paternal 
grandsire in some male attribute, as in any peculiarity in the 
beard of man, the horns of the bull, the hackles or comb of 
the cock, or, as in certain diseases necessarily confined to the 
male sex ; for the mother cannot possess or exhibit such male 
attributes, yet the child has inherited them, through her blood, 
from his maternal grandsire. 

The cases of reversion may be divided into two main classes, 
which, however, in some instances, blend into each other; 
namely, first, those occurring in a variety or race which has 
not been crossed, but has lost by variation some character 
that it formerly possessed, and which afterwards reappears. 
The second class includes all cases in which a distinguishable 
individual, sub-variety, race, or species, has at some former 
period been crossed with a distinct form, and a character derived 
from this cross, after having disappeared during one or several 
generations, suddenly reappears. A third class, differing only 
in the manner of reproduction, might be formed to include 
all cases of reversion effected by means of buds, and therefore 
ihdependent of true or seminal generation. Perhaps even a 
fourth class might be instituted, to include reversions by seg- 
ments in the same individual flower or fruit, and in different 
parts of the body in the same individual animal as it grows old. 
But the two first main classes will be sufficient for our purpose. 

Reversion to lost Characters by 'pure or uncrossed forms . — 
Striking instances of this first class of cases were given in the 
sixth chapter, namely, of the occasional reappearance, in variously- 
coloured pure breeds of the pigeon, of blue birds with all the 
marks which characterise the wild Columba livia. Similar cases 
were given in the case of the fowl. With the common ass, as we 
now know that the legs of the wild progenitor are striped, we 
may feel assured that the occasional appearance of such stripes 
in the domestic animal is a case of simple reversion. But I 
shall be compelled to refer again to these cases, and therefore 
will here pass them over. 

The aboriginal species from which our domesticated cattle and 
sheep are descended, no doubt possessed horns ; but several horn- 
less breeds are now well established. Yet in these — for instance, 



INHERITANCE. 



Chap. XIII. 



in Southdown sheep— “ it is not unusual to find among the male 
lambs some with small horns.” The horns, which thus occa- 
sionally reappear in other polled breeds, either “grow to the 
“full size, or are curiously attached to the skin alone and 
hang “ loosely down, or drop off .” 1 The Galloways and Suffolk 
cattle have been hornless for the last 100 or 150 years, but a 
horned calf, with the horn often loosely attached, is occasionally 
bom. 2 

There is reason to believe that sheep in their early domesti- 
cated condition were “brown or dingy black;” but even in 
the time of David certain flocks were spoken of as white as 
snow. During the classical period the sheep of Spain are de- 
scribed by several ancient authors as being black, red, or tawny. 3 
At the present day, notwithstanding the great care which is 
taken to prevent it, particoloured lambs and some entirely 
black are occasionally dropped by our most highly improved 
and valued breeds, such as the Southdowns. Since the time of 
the famous Bakewell, during the last century, the Leicester sheep 
have been bred with the most scrupulous care ; yet occasionally 
grey-faced, or black-spotted, or wholly black lambs appear." This 
occurs still more frequently with the less improved breeds, such 
as the Norfolks. 3 As bearing on this tendency in sheep to revert 
to dark colours, I may state (though in doing so I trench on 
the reversion of crossed breeds, and likewise on the subject of 
prepotency) that the Rev. W. D. Fox was in formed that seven 
white Southdown ewes were put to a so-called Spanish ram, 
which had two small black spots on his sides, and they produced 
thirteen lambs, all perfectly black. Mr. Fox believes that this 
ram belonged to a breed which he has himself kept, and 
which is always spotted with black and white ; and he finds 
that Leicester sheep crossed by rams of this breed always pro- 
duce black lambs: he has gone on recrossing these crossed 
sheep with pure white Leicesters during three successive gene- 



1 Youatt on Sheep, pp. 20, 234. The 
same fact of loose liorna occasionally 
appearing in hornless breeds has been 
observed in Germany : Bechstein, 
‘ Naturgesoh. Deutscldands,’ b. i. b. 362. 

2 Youatt on Cattlo, pp. 155, 174. 

* Youatt on Sheep, 1838, pp. 17, 145. 



" I have been informed of this feet 
through the Rev. W. D. Fox, on the 
excellent authority of Mr. Wilmot : see, 
also, remarks on this subject in an 
original article in the ‘ Quarterly 
Review,’ 1849. p. 395. 

* Youatt, pp. 19, 234. 
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rations, but always with the same result Mr. Fox was also 
told by the friend from whom the spotted breed was procured, 
that he likewise had gone on for six or seven generations 
crossing with white sheep, but still black lambs were invariably 
produced. 

Similar facts could be given with respect to tailless breeds 
of various animals. For instance, Mr. Hewitt 6 states that 
chickens bred from some Bumpless fowls, which were reckoned 
so good that they won a prize at an exhibition, “in a consider- 
able number of instances were furnished with fully developed 
tail-feathers.” On inquiry, the original breeder of these fowls 
stated that, from the time when he had first kept them, they 
had often produced fowls furnished with tails ; but that these 
latter would again reproduce rumpless chickens. 

Analogous cases of reversion occur in the vegetable kingdom ; 
thus “ from seeds gathered from the finest cultivated varieties of 
Heartsease ( Viola tricolor), plants perfectly wild both in their 
foliage and their flowers are frequently produced;” 7 but the 
reversion in this instance is not to a very ancient period, for the 
best existing varieties of the heartsease are of comparatively 
modem origin. With most of our cultivated vegetables there is 
some tendency to reversion to what is known to be, or may be 
presumed to be, their aboriginal state ; and this would be more 
evident if gardeners did not generally look over their beds of 
seedlings, and pull up the false plants or “rogues” as they are 
called. It has already been remarked, that some few seedling 
apples and pears generally resemble, but apparently are not 
identical with, the wild trees from which they are descended. 

In our turnip 8 and carrot-beds a few plants often “break” 

that is, flower too soon ; and their roots are generally found to 
be hard and stringy, as in the parent-species. By the aid of a 
little selection, carried on during a few generations, most of our 
cultivated plants could probably be brought back, without any 
great change in their conditions of life, to a wild or nearly wild 
condition: Mr. Buckman has effected this with the parsnip;* 

* ‘ Tho Poultry Book,’ by Mr. Teget- perienee on this subject, baa likewise 
meier,' 1866, p. 231. assured me that this sometimes occurs. 

7 London's • Gard. Mag.,’ vol. x., 1834, 8 • Gardener’s Chron.,’ 1 855, p. 777. 

p. 896 : a nurseryman, with much ex- » Ibid, 1862, p. 721. 
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and Mr. Hewett C. Watson, as he informs me, selected, during 
three generations, “the most diverging plants of Scotch kail, 
perhaps one of the least modified varieties of the cabbage; 
and in the third generation some of the plants came very close 
to the forms now established in England about old castle-walls, 
and called indigenous.” 

Reversion in Animals and Plants which have run wild . — In 
the cases hitherto considered, the reverting animals and plants 
have not been exposed to any great or abrupt change in their 
conditions of life which could have induced this tendency ; 
but it is very different with animals and plants which have 
become feral or run wild. It has been repeatedly asserted 
in the most positive manner by various authors, that feral 
animals and plants invariably return to their primitive specific 
type. It is curious on what little evidence this belief rests. 
Many of our domesticated animals could not subsist in a 
wild state; thus, the more highly improved breeds of the 
pigeon will not “field” or search for their own food. Sheep 
have never become feral, and would be destroyed by almost every 
beast of prey. In several cases we do not know the aboriginal 
parent-species, and cannot possibly tell whether or not there has 
been any close degree of reversion. It is not known in any 
instance what variety was first turned out; several varieties 
have probably in some cases run wild, and their crossing alone 
would tend to obliterate their proper character. Our domesticated 
animals and plants, when they run wild, must always be exposed 
to new conditions oflife, for, as Mr. Wallace 10 has well remarked, 
they have to obtain their own food, and are exposed to com- 
petition with the native productions. Under these circumstances, 
if our domesticated animals did not undergo change of some 
kind, the . result would be quite opposed to the conclusions 
arrived at in this work. Nevertheless, I do not doubt that 
the simple fact of animals and plants becoming feral, does cause 
some tendency to reversion to the primitive state ; though this 
tendency has been much exaggerated by some authors. 

10 See some excellent remarks on this subject by Mr. Wallace, ‘Journal Proc. 
Linn. Soc.,' 1858, vol. iii. p. 60. 



Chap. XIII. 



I will briefly run through the recorded cases. With neither horses nor 
cattle is the primitive stock known; and it has been Bhown in former 
chapters that they have assumed different colours in different countries. 
Thus the horses which have run wild in South America are generally 
brownish-bay, and in the East dun-coloured ; their heads have Income larger 
and coarser, and this may bo due to reversion. No careful description has 
been given of the feral goat. Dogs which have run wild in various coun- 
tries liave hardly anywhere assumed a uniform character; but they are 
probably descended from several -domestic races, and aboriginally from 
several distinct species. Feral cats, both in Eurojie and La Plata, are 
regularly striped ; in some cases they have grown to an unusually largo 
size, but do not differ from the domostic animal in any other character. 
When variously-coloured tame rabbits aro turned out in Europe, they 
generally reacquire the colouring of the wild animal ; there can be no doubt 
that this does really occur, but we should remember that oddly-coloured and 
conspicuous animals would suffer much from beasts of prey and from being 
easily shot; this at least was the opinion of a gentleman who tried to stock 
his woods with a nearly wliite variety; and when thus destroyed, they 
would in truth bo supplanted by, instead of being transformed into, the 
common rabbit. Wo have seen that the feral rabbits of Jamaica, and 
especially of Porto Santo, havo assumed new colours and other new cha- 
racters. The best known case of reversion, and that on which the widely- 
spread belief in its universality apparently rests, is that of pigs. These 
animals havo rim wild in tho West Indies, South America, and the Falkland 
Islands, and have everywhere acquired the dark colour, the thick bristles, 
and great tusks of tho wild boar; and the young havo reacquired longi- 
tudinal stripes. But oven in the case of tho pig, Boulin describes tho 
half-wild animals in different parts of South America as differing in several 
respects. In Louisiana the pig” has run wild, and is said to differ a little 
in form, and much in colour, from the domestic animal, yet doos not closely 
resemble the wild boar of Europe. With pigeons and fowls, ,J it is not 
known what variety was first turned ont, nor what character the feral 
birds have assumed. The guinea-fowl in tho West Indies, when feral, 
seems to vary moro than in the domesticated state. 

With respect to plants run wild. Dr. Hooker'-’ has strongly insisted on 
what slight evidence tho common belief in their power of reversion rests. 
Godron 14 describes wild turnips, carrots, and celory; but tlicso plants in 
their cultivated state hardly differ from their wild prototypes, except in the 



11 Durenu do la Malle, in ‘Oomptea 
Rondus,’ tom. xli., 1855, p. 807. From 
tho statements above given, the author 
concludes that tho wild pigs of Louisiana 
aro not descended from tho European 
Stu n ro/a. 

'• Oapt. W. Allen, in his ‘ Expedition 
to tho Niger,’ states that fowls have run 
Wild on tho island of Annobon, and 
havo become modified in form and voice. 
The account is so meagro and vague 



that it did not appear to mo worth 
copying ; but I now find that Durenu 
do la Malle (‘Comptcs Rcndus,’ tom. 
xli., 1855, p. 690) advances this as a 
good instanco of reversion to the primi- 
tive stock, and as confirmatory of a 
still moro vague statement in classical 
times by Vnrro. 

,s ‘Flora of Australia,' 1859, Intro- 
duct., p. ix. 

14 * De 1 Espece,' tom. ii. pp. 54, 58, 60 
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succulencv and enlargement of certain parts, — characters which would be 
surely lost by plants growing in a poor soil and struggling with other 
plants. No cultivated plant has run wild on so enormous a scale as the 
cardoon ( Cynara curdunculus) in La Plata. Every botanist who has seen 
it growing there, in vast beds, as high as a horse’s back, has been struck 
with its peculiar appearance; but whether it differs in any important point 
from the cultivated Spanish form, which is said not to be prickly like its 
American descendant, or whether it differs from the wild Mediterranean 
species, which is said not to be social, I -do not know. 

Reversion to Characters derived from a Cross, in the case of 
Sub-varieties, Races, and Species. — When an individual having 
some recognizable peculiarity unites with another of the same 
sub-variety, not having the peculiarity in question, it often 
reappears in the descendants after an interval of several gene- 
rations. Every one must have noticed, or heard from old people 
of children closely resembling in appearance or mental dis- 
position, or in so small and complex a character as expression, 
one of their grandparents, or some more distant collateral 
relation. Very many anomalies of structure and diseases, 11 
of which instances have been given in the last chapter, have 
come into a family from one parent, and have reappeared 
in the progeny after passing over two or three generations. 
The following case has been communicated to me on good 
authority, and may, I believe, be fully trusted : a pointer-bitch 
produced seven puppies; four were marked with blue and 
white, which is so unusual a colour with pointers that she was 
thought to have played false with one of the greyhounds, and 
the whole litter was condemned ; but the gamekeeper was per- 
mitted to save one as a curiosity. Two years afterwards a friend 
of the owner saw the young dog, and declared that he was the 
image of his old pointer- bitch Sappho, the only blue and white 
pointer of pure descent which he had ever seen. This led to 
close inquiry, and it was proved that he was the great-great- 
grandson of Sappho ; so that, according to the common expres- 
sion, he had only 1-1 6th of her blood in his veins. Here it can 
hardly be doubted that a character derived from a cross with 
an individual of the same variety reappeared after passing 
over three generations. 

15 Mr. Sedgwick gives many instances in the 'British and Foreign Med.- 
Chirurg. Review,' April and July, 1863, pp. 448, 188. 
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When two distinct races are crossed, it is notorious that 
the tendency in the offspring to revert to one or both parent- 
forms is strong, and endures for many generations. I have 
myselt seen the clearest evidence of this in crossed pigeons 
and with various plants. Mr. Sidney » states that, in a litter of 
Jissex pigs two young ones appeared which were the image 
of the Berkshire boar that had been used twenty-eight years 
betorp m giving size and constitution to the breed/ I observed 
m the farmyard. at Betley Hall some fowls showing a strong 
likeness to the Malay breed, and was told by Mr. Toilet that 
be had forty years before crossed his birds with Malays ; and 
that, though he had at first attempted to get rid of this strain, 
he had subsequently given up the attempt in despair, as the 
Malay character would reappear. 

This strong tendency in crossed breeds to revert has given 
rise to endless discussions in how many generations after a 
single cross, either with a distinct breed or merely with an 
inferior animal, the breed may be considered as pure, and free 
from all danger of reversion. No one supposes that less than 
three generations suffices, and most breeders think that six, 
seven or eight are necessary, and some go to still greater 
lengths. But neither in the ease of a breed which has been 
contaminated by a single cross, nor when, in the attempt to form 
an intermediate breed, half-bred animals have been matched 
together during many generations, can any rule be laid down how 
soon the tendency to reversion will be obliterated. It depends 
on the difference in the strength or prepotency of transmission 
in the two parent-forms, on their actual amount of difference 
and on the nature of the conditions of life to which the crossed 
offspring are exposed. But we must be careful not to confound 
these cases of reversion to characters gained from a cross, with 
those given under the first class, in which characters originally 
common to both parents, but lost at some former period, re- 
appear; for such characters may recur after an almost indefinite 
number of generations. 

IS^n 27 ^ ° f ‘ Wtt 0n “‘ e Fig '' article on th “ ™ b ject in • Card. Chm- 
, ,i nido, 1856, p. 620. I could add a vast 

II L J“® 8 ’ 1Kr<sd - Nat -> tom. number of references, but they would 

pp. an, 8J2 : see a good practical be superfluous. 
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The law of reversion is equally powerful with hybrids, when 
they are sufficiently fertile to breed together, or when they 
are repeatedly crossed with either pure parent-form, as with 
mongrels. It is not necessary to give instances, for in the 
case of plants almost every one who has worked on this subject 
from the time of Kolreuter to the present day has insisted on this 
tendency. Gartner has recorded some "good instances ; but no 
one has given more striking cases than Naudin. 18 Thp ten- 
dency differs in' degree or strength in different groups, and 
partly depends, as we shall presently see, on the fact of the 
parent-plants having been long cultivated. Although the ten- 
dency to reversion is extremely general with nearly all mongrels 
and hybrids, it cannot be considered as invariably charac- 
teristic of them ; there is, also, reason to believe that it may 
be mastered by long-continued selection; but these subjects 
will more properly be discussed in a future chapter on Crossing. 
From what we see of the power and scope of reversion, both in 
pure races and when varieties or species are crossed, we may 
infer that characters of almost every kind are capable of reap- 
pearance after having been lost for a great length of time. But 
it does not follow from this that in each particular case certain 
characters will reappear : for instance, this will not occur when a 
race is crossed with another endowed with prepotency of trans- 
mission. In some few cases the power of reversion wholly fails, 
without our being able to assign any cause for the failure : thus it 
has been stated that in a French family in which 85 out of above 
600 members, during six generations, had been subject to night- 
blindness, “ there has not been a single example of this affection 
in the children of parents who were themselves free from it” 18 



Reversion through Bud-propagation — Partial Reversion, ly seg- 
ments in the same flower or fruit, or in different parts of the 



18 Kolreuter gives cases in liis ‘Dritte 
Fortsetzung,’ 1706, s. 53, 59 ; and in his 
well-known ‘ Memoirs on Lavatcra and 
Jalapa.’ Gartner, ' Bastarderzeugung,' 
s. 437, 441, &c. Naudin, in his 
* Recherolies sur l’Hybridite, Nouvelles 
Archives du Museum,' tom. i. p. 25. 

18 Quoted by Mr. Sedgwick in 
‘ Med.-Chirurg. Review,' April. 1881, 



p. 485. Dr. H. Dobell, in ‘Med.- 
Chirurg. Transactions,’ vol. xlvi., gives 
an analogous case, in which, in a large 
family, fingers with thickened joints 
were transmitted to several members 
during five generations ; but when the 
blemish once disappeared it never re- 
appeared. 
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body in the same individual animal. — In the eleventh chapter, 
many cases of reversion by buds, independently of seminal 
generation, were given— as when a leaf-bud on a variegated, 
curled, or laciniated variety suddenly reassumes its proper 
character ; or as when a Provence-rose appears on a moss-rose, 
or a peach on a nectarine-tree. In some of these cases only 
half the flower o# fruit, or a smaller segment, or mere stripes, 
reassumed their former character ; and here we have with buds 
reversion by segments. Vilmorin 80 has also recorded several 
cases with plants derived from seed, of flowers reverting by 
stripes or blotches to their primitive colours : he states that in all 
such cases a white or pale-coloured variety must first be formed, 
and, when this is propagated for a length of time by seed, striped 
seedlings occasionally make their appearance; and these can 
afterwards by care be multiplied by seed. 

The stripes and segments just referred to are not due, as far 
as is known, to reversion to characters derived from a cross, 
but to characters lost by variation. These cases, however, as 
Naudin 81 insists in his discussion on disjunction of character, are 
closely analogous with those given in the eleventh chapter, in 
which crossed plants are known to have produced half-and-half 
or striped flowers and fruit, or distinct kinds of flowers on the 
same root resembling the two parent-forms. Many piebald 
animals probably come under this same head. Such cases, 
as we shall see in the chapter on Crossing, apparently result 
from certain characters not readily blending together, and, as 
a consequence of this incapacity for fusion, the offspring either 
perfectly resemble one of their two parents, or resemble one 
parent in one part and the other parent in another part ; 
or whilst young are intermediate in character, but with ad- 
vancing age revert wholly or by segments to either parent- 
form, or to both. Thus young trees of the Cytisus adami are 
intermediate in foliage and flowers between the two parent- 
forms ; but when older • the buds continually revert either 
partially or wholly to both forms. The cases given in the 
eleventh chapter on the changes which occurred during growth 

80 Verlot, ‘ Des Variety,’ 18G5, p. 63. ‘ Rejuvenescence,’ Ray Soc„ 1853, p. 

81 ‘ Nouvelles Archives du Museum,’ 315) apparently holds a similar 
tom. i. p. 25. Alex. Bmun (in his opinion. 
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in crossed plants of Tropseolum, Cereus, Datura, arid Lathyrus 
are all analogous. As however these plants are hybrids of 
the first generation, and as their buds after a time come to 
resemble their parents and not their grandparents, these cases 
do not at first appear to come under the law of reversion in 
the ordinary sense of the word ; nevertheless, as the change is 
effected through a succession of bud-generatlms on the same 
plant, they may be thus included. 

Analogous facts have been observed in the animal kingdom, 
and are more remarkable, as they occur strictly in the same 
individual, and not as with plants through a succession of 
bud-generations. With animals the act of reversion, if it can 
be so designated, does not pass over a true generation, but 
merely over the early stages of growth in the same individual. 
For instance, I crossed several white hens with a blackcock, and 
many of the chickens were during the first year perfectly white, 
but acquired during the second year black feathers; on the 
other hand, some of the chickens which were at first black 
became during the second year piebald with white. A great 
breeder " says, that a Pencilled Brahma hen which has any of 
the blood of the Light Brahma in her, will “ occasionally pro- 
duce a pullet well pencilled during the first year, but she will 
most likely moult brown on the shoulders and become quite 
unlike her original colours in the second year.” The same thing 
occurs with Light Brahmas if of impure blood. I have observed 
exactly similar cases with the crossed offspring from differently 
coloured pigeons. But here is a more remarkable fact: I 
crossed a turbit, which has a frill formed by the feathers being 
reversed on its breast, with a trumpeter ; and one of the young 
pigeons thus raised showed at first not a trace of the frill, but, 
after moulting thrice, a small yet unmistakably distinct frill 
appeared on its breast. According to Girou, 23 calves produced 
from a red cow by a black bull, or from a black cow by a 
red bull, are not rarely born red, and subsequently become 
black. 

In the foregoing cases, the characters which appear with 
advancing age are the result of a cross in the previous or some 

” Mr. Tecbay, in ‘ The Poultry Book,’ by Mr. Tegetmeier,’ I860, p. 72.' 

** Quoted by Hofacker, ‘ Ueber die Eigenschaften,’ &c., s. 98. 
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former generation; but in the following cases, the characters 
which thus reappear formerly appertained to the species, and 
were lost at a more or less remote epoch. Thus, according 
to Azara, 24 the calves of a hornless race of cattle which originated 
in Corrientes, though at first quite hornless, as they become 
adult sometimes acquire small, crooked, and loose horns; and 
these in succeeding years occasionally become attached to the 
skull. White and black bantams, both of which generally breed 
true, sometimes assume as they grow old a saffron or red 
plumage. For instance, a first-rate black bantam has been 
described, which during three seasons was perfectly black, but 
then annually became more and more red; and it deserves 
notice that this tendency to change, whenever it occurs in a 
bantam, “ is almost certain to prove hereditary.” » The cuckoo 
or blue-mottled Dorking cock, when old, is liable to acquire 
yellow or orange hackles in place of his proper bluish-grey 
hackles.** Now, as Gallus bankiva is coloured red and orange, 
and as Dorking fowls and both kinds of bantams are descended 
from this species, we can hardly doubt that the change which 
occasionally occurs in the plumage of these birds as their age 
advances, results from a tendency in the individual to revert to 
the primitive type. 

Crossing as a direct cause of Reversion . — It has long been 
notorious that hybrids and mongrels often revert to both or to one 
of their parent-forms, after an interval of from two to seven or 
eight, or according to some authorities even a greater number 
of generations.’ But that the act of crossing in itself gives an 
impulse towards reversion, as shown by the reappearance of 
long-lost characters, has never, I believe, been hitherto proved. 
The proof lies in certain peculiarities, which do not characterise 
the immediate parents, and therefore cannot have been derived 
from them, frequently appearing in the offspring of two breeds 
when crossed, which peculiarities never appear, or appear with 
extreme rarity, in these same breeds, as long as they are pre- 

5 * ‘Essais Hist. Nat du Paraguay,’ Poultry Book,’ by Mr. Tcgetmcior, 1866, 
tom. ii. 1801, p. 372. p. 218. 

" Thuse facts are given on the high » ‘ The Poultry Book,’ by Tegetmeior, 
authority of Mr. Hewitt in ‘ The 1866, p. 97. 
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eluded from crossing. As this conclusion seems to me highly 
curious and novel, I will give the evidence in detail. 

My attention was first called to this subject, and I was led to make 
numerous experiments, by MM. Boitard and Corbin having stated that, 
when they crossed certain breeds, pigeons coloured like the wild C. livia, 
or the common dovecot, namely, slaty-blue, with double black wing-bars, 
sometimes chequered with black, white loins, the tail barred with black, 
with the outer feathers edged with white, were almost invariably produced. 
The breeds which I crossed, and the remarkable results attained, have 
been fully described in the sixth chapter. I selected pigeons, belonging 
to true and ancient breeds, which had not a trace of blue or any of the 
above specified marks ; but when crossed, and their mongrels recrossed, 
young birds were continually produced, more or less plainly coloured slaty- 
blue, with some or all of tho proper characteristic marks. I may recall 
to the reader’s memory one case, namely, that of a pigeon, hardly dis- 
tinguishable from the wild Shetland species, the grandchild of a red-spot, 
white fantail, and two black barbs, from any of which, when purely-bred, 
the production of a pigeon coloured like the wild C. lima would have been 
almost a prodigy. 

I was thus led to make the experiments, recorded in tho seventh 
chapter, on fowls. I selected long-established, pure breeds, in which there 
was not a trace of red, yet in several of the mongrels feathers of this 
colour appeared; and one magnificent bird, the offspring of a black 
Spanish cock and white Silk hen, was coloured almost exactly like the 
wild Gallos lan /civa. All who know anything of the breeding of poultry 
will admit that tens of thousands of pure Spanish and of pure white S ilk 
fowls might have been reared without the appearance of a red feather. 
The fact, given on the authority of Mr. Tegetmeier, of the frequent 
appearance, in mongrel fowls, of pencilled or transversely-barred feathers, 
like those common to many gallinaceous birds, is likewise apparently a 
case of reversion to a character formerly possessed by some ancient pro- 
genitor of tho family. I owe to the kindness of this same excellent 
observer the inspection of some neck-hackles and taiMeathers from a 
hybrid between the common fowl and a very distinct species, the Gallos 
varius ; and these feathers are transversely striped in a conspicuous 
manner with dark metallic blue and grey, a character which dould not 
have been derived from either immediate parent. 

I have been informed by Mr. B. P. Brent, that he crossed a white 
Aylesbury drake and a black so-called Labrador duck, both of which 
are true breeds, and he obtained a young drake closely like the mallard 
(A. boschas). Of tho musk-duck ( A . moschuta, Linn.) there aro two sub- 
breeds, namely, white and slate-coloured; and these I am informed breed 
true, or nearly true. But tho Bev. W. D. Fox tells me that, by putting 
a white drake to a slate-coloured duck, black birds, pied with white, like 
the wild musk-duck, were always produced. 

Wo have seen in the fourth chapter, that the so-called Himalayan 
rabbit, with its snow-white body, black ears, nose, tail, and feet, breeds 
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perfectly true. This race is known to have been formed by the union of 
two varieties of silver-grey rabbits. Now, when a Himalayan doe was 
crossed by a sandy-coloured buck, a silver-grey rabbit was produced; 
and this is evidently a case of reversion to one of the parent varieties. The 
young of the Himalayan rabbit are born snow-white, and the dark marks 
do not appear until some time subsequently; but occasionally young 
Himalayan rabbits aro bom of a light silver-grey, which colour soon dis- 
appears ; so tlmt here we have a trace of reversion, during an early period 
of life, to the parent-varieties, independently of any recent cross. 

In the third chapter it was shown that at an ancient period some breeds 
of cattlo in the wilder parts of Britain were white with dark ears, and that 
the cattle now kept half wild in certain parks, and those which have run 
quite wild in two distant parts of the world, are likewise .thus coloured. 
Now, an experienced breeder, Mr. J. Beasley, of Northamptonshire, 27 
crossed some carefully selected West Highland cows with purely-bred 
shorthorn bulls. The bulls wero red, red and w'hite, or dark roan ; and the 
Highland cows were all of a red colour, inclining to a light or yellow shade. 
But a considerable number of the oflspring — and Mr. Beasley calls atten- 
tion to this as a remarkable fact — were white, or white with red ears. 
Bearing in mind that none of the parents were white, and that they 
were purely-bred animals, it is highly probable that here the oflspring 
reverted, in consequence of the cross, to the colour either of the aboriginal 
parent-species or of some ancient and half-wild parent-breed. The 
following case, perhaps, comes under the same head : cows in their natural 
state have their udders but little developed, and do not yield nearly so 
much milk as our domesticated animals. Now there is some reason to 
believe 21 that cross-bred animals between two kinds, both of which aro 
good milkers, such as Aldemoys and Shorthorns, often turn out worthless 
in this respect. 

In the chapter on the Horse reasons were assigned for believing that 
the primitive stock was striped and dun-coloured; and details were given, 
showing that in all parts of the world stripes of a dark colour frequently 
appear along the spine, across the legs, and on the shoulders, where they 
are occasionally double or treble, and even sometimes on the face and 
body of horses of all breeds and of all colours. But the stripes appear 
most frequently on the various kinds of duns. They may sometimes 
plainly be soon on foals, and subsequently disappear. The dun-colour 
and tho stripes are strongly transmitted when a horse thus characterised 
is crossed with any other; but I was not able to prove that striped duns 
aro generally produced from the crossing of two distinct breeds, neither of 
which are duns, though this docs sometimes occur. 

The legs of tho ass are often striped, and this may be considered ns a 
reversion to the wild parent-form, tho Asinua taniopua of Abyssinia, 29 which 
is thus striped. In tho domestic animal the stripes on the shoulder are 
occasionally double, or forked at the extremity, as in certain zebrine 



17 ‘ Gardener’s Chron. and Agricultural Gazette,’ 1866, p. 528. 

* Ibid., 1860, p. 343. 29 Selater, in ‘Proc. Zoolog. Soe.,’ 1862, p. 163. 
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species. There is reason to believe that the foal is frequently more 
plainly striped on the legs than the adult animal. As with tho horse, 
I have not acquired any distinct evidence that the crossing of differently- 
coloured varieties of the ass brings out the stripes. 

But now let us turn to the result of crossing the horse and ass. Although 
mules are not nearly so numerous in England as- asses, I have seen a much 
greater number with striped legs, and with the stripes for more conspicuous 
than in either parent-form. Such mules arc generally light-coloured, 
and might be called fallow-duns. The shoulder-stripe in one instance 
was deeply forked at the extremity, and in another instance was double, 
though united in tho middle. Mr. Martin gives a figure of a Spanish 
mule with strong zebra-like marks on its legs, 80 and remarks, that mules 
are particularly liable to be thus striped on their legs. In South America, 
according to Roulin, 3 ' such stripes are more frequent and conspicuous in 
the mule than in the ass. In the United States, Mr. Gosse, 88 speaking of 
these animals, says, “ that in a great number, perhaps in nine out of every 
ten, tho logs are banded with transverse dark stripes.” 

Many years ago I saw in the Zoological Gardens a curious triple hybrid, 
frmn a bay mare, by a hybrid from a male ass and female zebra. This 
animal when old had hardly any stripes; but I was assured by the 
superintendent, that when young it had shoulder-stripes, and feint stripes 
on its flanks and legs. I mention this case more especially as an instance 
of the stripes being much plainer during youth than in old ago. 

As the zebra has such conspicuously striped legs, it might have been 
expected that the hybrids from tlus animal and tho common ass would 
have had their legs in some degree striped; but it appears from the 
figures given in Dr. Gray’s ‘ Knowsley Gleanings,’ and still more plainly 
from that given by Geoffroy and F. Cuvier, 88 that the legs are much 
more conspicuously striped than the rest of the body; and this fact is 
intelligible only on the belief that the ass aids in giving, through the 
power of reversion, this character to its hybrid offspring. 

Tho quagga is banded over the whole front part of its body like a zebra, 
but has no stripes on its legs, or mere traces of them. But in the famous 
hybrid bred by Lord Morton, 8 * from a chesnut, nearly purely-bred, Arabian 
mare, by a male quagga, the stripes were “ more strongly defined and 
darker than thoso on the legs of the quagga.” The mare was subse- 
quently put to a black Arabian horse, and bore two colts, both of which 
as fonnerly stated, were plainly striped on the legs, and one of them 
likewise had stripes on the neck and body. 

The Asinus Indicia* 1 is characterised by a spinal stripe, without shoulder 



** • Philosoph. Transact.,’ 1821, p. 20. 

38 Sclater, in ‘Proe. Zoolog. Soo.,’ 
1862, p. 163 : this species is the Ghor- 
Kliur of N.W. Indio, and has often 
been called tho Hemionus of Pallas. 
See, also, Mr. Blyth's excellent paper in 
* Journ. of Asiatic Soc. of Bengal,’ vol. 
xxviii., I860, p. 229. 



30 ‘ History of the Horse,’ p. 212. 

31 ‘ Mem. pr&entds par divers So vans 
h l’Acud. Royale,’ tom. vi. 1835, p. 
338. 

81 4 Letters from Alabama,’ 1859, p. 
280. 

33 ‘ Hist. Nat. des Mammifaros,’ 1820, 
tom. i. 
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or leg stripes; but traces of these latter stripes may occasionally be seen 
even in the adult;* and Colonel S. Pooje, who has had ample oppor- 
tunities for observation, informs me that in the foal, when first torn, the 
head and legs are often striped, but the shoulder-stripe is not so distinct 
as in the domestic ass ; all these stripes, excepting that along the spine, 
soon disappear. Now a hybrid, raised at Knowsley** from a female of 
this species by a male domestic ass, had all four legs transversely and con- 
spicuously striped, had three short stripes on each shoulder, and had 
even some zebra-like stripes on its face ! Dr. Gray informs mo that he 
has seen a second hybrid of the same parentage similarly striped. 

From these facts we see that the crossing of the several equine 
species tends in a marked manner to cause stripes to appear 
on various parts of the body, especially on the legs. As we do 
not know whether the primordial parent of the genus was 
striped, the appearance of the stripes can only hypothetically 
be attributed to reversion. But most persons, after considering 
the many undoubted cases of variously coloured marks re- 
appearing by reversion in crossed pigeons, fowls, ducks, &c., will 
come to the same conclusion with respect to the horse-genus ; 
and in this case we must admit that the progenitor of the group 
was striped on the legs, shoulders, face, and probably over the 
whole body, like a zebra. If we reject this view, the frequent 
and almost regular appearance of stripes in the several fore- 
going hybrids is left without any explanation. 



It would appear that with crossed animals a similar tendency 
to the recovery of lost characters holds good even with instincts. 
There are some breeds of fowls which are called “everlasting 
layers,” because they have lost the instinct of incubation ; and 
so rare is it for them to incubate that I have seen notices pub- 
lished in works on poultry, when hens of such breeds have 
taken to sit 38 Yet the aboriginal species was of course a good 
incubator; for with birds in a state of nature hardly any 



38 Another species of wild ass, the 
true A. hemionut or Kiang, which 
ordiuarily has no shoulder-stripes, is 
said occasionally to have them; and 
these, as with the horse and ass, are 
sometimes double: tee Mr. Blyth, in 
the paper just quoted, and in ‘ Indian 
Sporting Bcview,’ 1856, p. 820; and 



Col. Hamilton Smith, in • Nat Library, 
Horses,' p. 318 ; and ‘ Diet Class. d'Hist 
Nat.,' tom. iii. p. 503. 

3 ‘ Figured in the * Gleanings from the 
Kuowsley Menageries,’ by Dr. J. E. G ray. 

33 Cases of both Spanish and Polish 
hens sitting are given in the • Poultry 
Chronicle,’ 1855, voh iii. p. 477. 
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instinct is so strong as this. Now, so many cases have been 
recorded of the crossed offspring from two races, neither of 
which are incubators, becoming first-rate sitters, that the re- 
appearance of this instinct must be attributed to reversion from 
crossing. One author goes so far as to say, “that a cross 
between two non-sitting varieties almost invariably produces a 
mongrel that becomes broody, and sits with remarkable steadi- 
ness.” 39 Another author, after giving a striking example, 
remarks that the fact can be explained only on the principle 
that “ two negatives make a positive.” It cannot, however, be 
maintained that hens produced from a cross between two non- 
sitting breeds invariably recover their lost instinct, any more 
than that crossed fowls or pigeons invariably recover the red or 
blue plumage of their prototypes. I raised several chickens 
from a Polish hen by a Spanish cock, — breeds which do not 
incubate, — and none of the'young hens at first recovered their 
instinct, and this appeared to afford a well-marked, exception to 
the foregoing rule ; but one of these hens, the only one which 
was preserved, in the third year sat well on her eggs and reared 
a brood of chickens. So that here we have the appearance 
with advancing age of a primitive instinct, in the same manner 
us we have seen that the red plumage of the Gallus banhiva 
is sometimes reacquired by crossed and purely-bred fowls of 
various kinds as they grow old. 

The parents of all our domesticated animals were of course 
aboriginally wild in disposition; and when a domesticated 
species is crossed with a distinct species, whether this is a 
domesticated or only tamed animal, the hybrids are often wild 



89 ‘ Tho Poultry Book,’ by Mr. Teget- 
meior, 1866, pp. 119, 163. Tho author, 
who remarks on the two negatives 
(‘ Joura. of Hort.,' 1862, p. 325), states 
that two broods were raised from a 
Spanish cock and Silver-pencilled Ham- 
burgh hen, neither of which are incu- 
bators, and no less than seven out of 
eight hens in these two broods “ showed 
a perfect obstinacy in sitting." Tho 
Ilev. E. S. Dixon (‘ Ornamental Poultry,’ 
1848, p. 200) says that chickens reared 
from a cross between Golden and Black 



Polish fowls, are “good and steady 
birds to sit.” Mr. B. P. Brent informs 
mo that he raised some good sitting 
hens by crossing Pencilled Hamburgh 
and Polish breeds. A cross-bred bird 
from a Spanish non-incubating cook and 
Cochin incubating hen is mentioned in 
the ‘ Poultry Chronicle,' vol. iii. p. 13, as 
an “ exemplary mother.” On the other 
hand, an exceptional case is given in the 
‘ Cottage Gardener,' 1860, p. 388, of a lion 
raised from a Spanish cock and black 
Polish hen which did not incubate. 
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to such a degree, that the fact is intelligible only on the prin- 
ciple that the cross has caused a partial return to the primitive 
disposition. 

The Earl of Powis formerly imported some thoroughly domes- 
ticated humped cattle from India, and crossed them with English 
breeds, which belong to a distinct species; and his agent re- 
marked to me, without any question having been asked, how oddly 
wild the cross-bred animals were. The European wild boar and 
the Chinese domesticated pig are almost certainly specifically 
distinct : Sir F. Darwin crossed a sow of the latter breed with 
a wild Alpine boar which had become extremely tame, but the 
young, though having half-domesticated blood in their veins, 
were “ extremely wild in confinement, and would not eat swill 
like common English pigs.” Mr. Hewitt, who has had great 
experience in crossing tame cock-pheasants with fowls belonging 
to five breeds, gives as the character of all “ extraordinary 
wildness ; ” 40 but I have myself seen one exception to this rule. 
Mr. S. J. Salter, 41 who raised a large number of hybrids from 
a bantam-hen by Gallus Scnneratii, states that “all were 
exceedingly wild.” Mr. Waterton 43 bred some wild ducks from 
eggs hatched under a common duck, and the young were 
allowed to cross freely both amongst themselves and with the 
tame ducks ; they were “ half wild and half tame ; they came 
to the windows to be fed, but still they had a wariness about 
them quite remarkable.” 

On the other hand, mules from the horse and ass are certainly 
not in the least wild, yet they are notorious for obstinacy and 
vice. Mr. Brent, who has crossed canary-birds with many 
kinds of finches, has not observed, as he informs me, that the 
hybrids were in any way remarkably wild. Hybrids are often 
raised between the common and musk duck, and I have been 
assured by three persons, who have kept these crossed birds, 
that they were not wild; but Mr. Garnett 43 observed that his 
female hybrids exhibited “migratory propensities,” of which 
there is not a vestige in the common or musk duck. No case is 



40 ‘The Poultry Book,’ by Teget- 
meier,' 1866, pp. 165, 167. 

41 Natural History Review,' 1863, 
April, p. 277. 



45 ‘Essays on Natural History,' p. 
197. 

45 As stated by Mr. Orton, in his 
‘Physiology of Breeding,' p. 12. 
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known of this latter bird having escaped and become wild in 
Europe or Asia, except, according to Pallas, on the Caspian 
Sea ; and the common domestic duck only occasionally becomes 
wild in districts where large lakes and fens abound. Never- 
theless, a large number of cases have been recorded 44 of hybrids 
from these two ducks, although so few are reared in comparison 
with purely-bred birds of either species, having been shot in a 
completely wild state. It is improbable that any of these 
hybrids could have acquired their wildness from the musk-duck- 
having paired with a truly wild duck; and this is known not 
to be the case in North America; hence we must infer that 
they have reacquired, through reversion, their wildness, as well 
as renewed powers of flight. 

These latter facts remind us of the statements, so frequently 
made by travellers in all parts of the world, on the degraded 
state and savage disposition of crossed races of man. That many 
excellent and kind-hearted mulattos have existed no one will 
dispute ; and a more mild and gentle set of men could hardly 
be found than the inhabitants of the island of Cliiloe, who consist 
of Indians commingled with Spaniards in various proportions. 
On the other hand, many years ago, long before I had thought 
of the present subject, I was struck with the fact that, in South 
America, men of complicated descent between Negroes, Indians 
and Spaniards, seldom had, whatever the cause might be, a good 
expression. 44 Livingstone, — and a more unimpeachable authority 
cannot be quoted,-after speaking of a half-caste man on the 
Zambesi, described by the Portuguese as a rare monster of 
inhumanity, remarks, “It is unaccountable why half-castes 
such as he, are so much more cruel than the Portuguese’ 
but such is undoubtedly the case.” An inhabitant remarked 
to Livingstone, “God made white men, and God made black 
men, but the Devil made half-castes.” 44 When two races, both 



44 M. E. do Selys-Longchnmps refers 
(* Bulletin Acad. Roy. do Bruxelles,’ 
tom. xii. No. 10) to more than seven of 
these hybrids shot in Switzerland and 
France. M. Deby asserts (‘Zoologist,’ 
vol. v., 1845-40, |k 1254) tliat several 
have been shot in various parts of 
Belgium and Northern France. Audubon 



1 Omitholog. Biography,’ vol. iii. p. 
168), speaking of these hybrids, says 
that, in North America, they “now 
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wild.” 

45 ‘Journal of Researches,’ 1845, p. 71. 

44 ‘ Expedition to the Zambesi,' 1865, 
pp. 25, 150. 
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low in the scale, are crossed, the progeny seems to be emi- 
nently bad. Thus the noble-hearted Humboldt, who felt none 
of that prejudice against the inferior races now so current in 
England, speaks in strong terms of the bad and savage disposi- 
tion of Zambos, or half-castes between Indians and Negroes ; 
and tliis conclusion has been arrived at by various observers." 
F rom these facts wo may perhaps infer that the degraded state 
of so many half-castes is in part due to reversion to a primitive 
and savage condition, induced by the act of crossing, as well as 
to the unfavourable moral conditions under which they generally 
exist. 

Summary on the proximate comes leading to Reversion.— When 

purely-bred animals or plants reassume long-lost characters, 

when the common ass, for instance, is bom with striped legs, 
when a pure race of black or white pigeons throws a slaty- 
blue bird, or when a cultivated heartsease with large and 
rounded flowers produces a seedling with small and elongated 
flowers, we are quite unable to assign any proximate cause. 
When animals run wild, the tendency to reversion, which, 
though it has been greatly exaggerated, no doubt exists, k 
sometimes to a certain extent intelligible. Thus, with feral pigs, 
exposure to the weather will probably favour the growth of the 
bristles, as is known to be the case with the hair of other domes- 
ticated animals, and through correlation the tusks will tend to 
be redeveloped. But the reappearance of coloured longitudinal 
stripes on young feral pigs cannot be attributed to the direct 
action of external conditions. In this case, and in many others, 
we can only say that changed habits of life apparently have 
favoured a tendency, inherent or latent in the species, to return 
to the primitive state. 

It will be shown in a future chapter that the position of 
flowers on the summit of the axis, and the position of seeds 
within the capsule, sometimes determine a tendency towards 
reversion ; and this apparently depends on the amount of sap or 
nutriment which the flower-buds and seeds receive. The posi- 
tion, also, of buds, either on branches or on roots, sometimes 
determines, as was formerly shown, the transmission of the 
47 Dr - p - Urofft > on ‘Hybridity in the Genus Homo,’ Eng. translat., 1864, p. 39. 
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proper character of the variety, or its reversion to a former 
state. 

We have seen in the last section that when two races or 
species are crossed there is the strongest tendency to the re- 
appearance in the offspring of long-lost characters, possessed by 
neither parent nor immediate progenitor. When two white, or 
red, or black pigeons, of well-established breeds, are united, the 
offspring are almost sure to inherit the same colours ; but when 
differently-coloured birds are crossed, the opposed forces of 
inheritance apparently counteract each other, and the tendency 
which is inherent in both parents to produce slaty-blue offspring 
becomes predominant. So it is in several other cases. But 
when, for instance, the ass is crossed with A. Indicua or with 
the horse,— animals which have not striped legs, — and the hybrids 
have conspicuous stripes on their legs and even on their faces, 
all that can be said is, that an inherent tendency to reversion 
is evolved through some disturbance in the organisation caused 
by the act of crossing. 

Another form of reversion is far commoner, indeed is almost 
universal with the offspring from a cross, namely, to the cha- 
racters proper to either pure parent-form. As a general rule, 
crossed offspring in the first generation are nearly intermediate 
between their parents, but the grandchildren and succeeding 
generations continually revert, in a greater or lesser degree] 
to one or both of their progenitors. Several authors have main-] 
tained that hybrids and mongrels include all the characters of 
both parents, not fused together, but merely mingled in different 
proportions in different parts of the body ; or, as Naudin" has 
expressed it, a hybrid is a living mosaic-work, in which the eye 
cannot distinguish the discordant elements, so completely are 
they intermingled. We can hardly doubt that, in a certain sense, 
this is true, as when we behold in a hybrid the elements of both 
species segregating themselves into segments in the same flower 
or fruit, by a process of self-attraction or self-affinity; this 
segregation taking place either by seminal or by bud-propagation. 
Naudin further believes that the segregation of the two specific 
elements or essences is eminently liable to occur in the male 
and female reproductive matter ; and he thus explains the almost 
4S ‘ Nouvelles Archives du Museum,' tom. i. p. 151. 
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universal tendency to reversion in successive hybrid generations. 
For this would be the natural result of the union of pollen and 
ovules, in both of which the elements of the same species had 
been segregated by self-affinity. If, on the other hand, pollen 
which included the elements of one species happened to unite 
with ovules including the elements of the other species, the 
intermediate or hybrid state would still be retained, and there 
would be no reversion. But it would, as I suspect, be more 
correct to say that the elements of both parent-species exist in 
every hybrid in a double state, namely, blended together and 
completely separate. How this is possible, and what the term 
specific essence or element may be supposed to express, I shall 
attempt to show in the hypothetical chapter on pangenesis. 

But Naudin’s view, as propounded by him, is not applicable 
to the reappearance of characters lost long ago by variation ; 
and it is hardly applicable to races or species which, after having 
been crossed at some former period with a distinct form, and 
having since lost all traces of the cross, nevertheless occasion- 
ally yield an individual which reverts (as in the case of the 
great-great-grandchild of the pointer Sappho) to the crossing 
form. The most simple case of reversion, namely, of a hybrid 
or mongrel to its grandparents, is connected by an almost perfect 
series with the extreme case of a purely-bred race recovering 
characters which had been lost during many ages ; and we are 
thus led to infer that all the cases must be related by some 
common bond. 

Gartner believed that only those hybrid plants which are 
highly sterile exhibit any tendency to reversion to their parent- 
forms. It is rash to doubt so good an observer, but this con- 
clusion must I think be an error; and it may perhaps be 
accounted for by the nature of the genera observed by him, 
for he admits that the tendency differs in different genera. The 
statement is also directly contradicted by Naudin’s observations, 
and by the notorious fact that perfectly fertile mongrels exhi- 
bit the tendency in a high degree, — even in a higher degree, 
according to Gartner himself, than hybrids. 49 

Gartner further states that reversions rarely occur with 
" ‘ RnstnrrlerzeugunK,’ a. 582, 488, &c. 



VOI,. II. 



60 



INHERITANCE. 



Chap. XIII. 



hybrid plants raised from species which have not been cultivated, 
whilst, with those which have been long cultivated, they are of 
frequent occurrence. This conclusion explains a curious dis- 
crepancy : Max Wichura, 50 who worked exclusively on willows, 
which had not been subjected to culture, never saw an in- 
stance of reversion ; and he goes so far as to suspect that the 
careful Gartner had not sufficiently protected his hybrids from 
the pollen of the parent-species : Naudin, on the other hand, 
who chiefly experimented on cucurbitaceous and other cultivated 
plants, insists more strenuously than any other author on the 
tendency to reversion in all hybrids. The conclusion that the 
condition of the parent-species, as affected by culture, is one 
of the proximate causes leading to reversion, agrees fairly well 
with the converse case of domesticated animals and cultivated 
plants being liable to reversion when they become feral ; for 
in both cases the organisation or constitution must be dis- 
turbed, though in a very different way. 

Finally, we have seen that characters often reappear in 
purely-bred races without our being able to assign any proximate 
cause ; but when they become feral this is either indirectly or 
directly induced by the change in their conditions of life. With 
crossed breeds, the act of crossing in itself certainly leads to 
the recovery of long-lost characters, as well as of those derived 
from either parent-form. Changed conditions, consequent on 
cultivation, and the relative position of buds, flowers, and seeds 
on the plant, all apparently aid in giving this same tendency. 
Reversion may occur either through seminal or bud generation, 
generally at birth, but sometimes only with an advance of age! 
Segments or portions of the individual may alone be thus 
affected. That a being should be born resembling in certain 
characters an ancestor removed by two or three, and in some 
cases by hundreds or even thousands of generations, is assuredly 
a wonderful fact. In these cases the child is commonly said 
to inherit such characters directly from its grandparents or 
more remote ancestors. But this view is hardly conceivable. 
If, however, we suppose that every character is derived exclu- 

" ‘ 0,6 Bastardbefruchtung der Weiden.’ 1865, s. 23. For Gartner’s 

remarks on this head, tee ‘ Bastorderzeugong,’ s. 474, 582. 
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sively from the father or mother, but that many characters lie 
latent in both parents during a long succession of generations, 
the foregoing facts are intelligible. In what manner characters 
may be conceived to lie latent, will be considered in a future 
chapter to which I have lately alluded. 



Latent Characters. — But I must explain what is meant 
by characters lying latent. The most obvious illustration is 
afforded by secondary sexual characters. In every female all 
the secondary male characters, and in every male all the secondary 
female characters, apparently exist in a latent state, ready to 
bo evolved under certain conditions. It is well known that a 
large number of female birds, such as fowls, various pheasants, 
partridges, peahens, ducks, &c., when old or diseased, or when 
operated on, partly assume the secondary male characters of 
their species. In the case of the hen-pheasant this has been 
observed to occur far more frequently during certain seasons 
than during others. 61 A duck ten years old has been known to 
assume both the perfect winter and summer plumage of the 
drake. 52 Waterton 53 gives a curious case of a hen which had 
ceased laying, and had assumed the plumage, voice, spurs, and 
warlike disposition of the cock ; when opposed to an enemy she 
would erect her hackles and show fight. Thus every character, 
even to the instinct and manner of fighting, must have lain 
dormant in this hen as long as her ovaria continued to act. The 
females of two kinds of deer, when old, have been known to 
acquire horns ; and, as Hunter has remarked, we see something 
of an analogous nature in the human species. 

On the other hand, with male animals, it is notorious that the 
secondary sexual characters are more or less completely lost 
when they are subjected to castration. Thus, if the operation be 
performed on a young cock, he never, as Yarrell states, crows 



51 Yarrell, ‘ PhU. Transact.,’ 1827, p. 
268; Dr. Hamilton, in ‘Proa Zoolog. 
Soe.,’ 1862, p. 23. 

** ‘ Arcliiv. Skand. Beitriige zur 
Naturgcsch,’ vili. a. 897-413. 

** In his ‘ Essays on Nat. Hist.,’ 1838. 
Mr. Hewitt gives analogons cases with 
hen-pheasants in ‘Journal of Horti- 
culture,’ July 12, 1864, p. 37. Isidore 



Geoffrey Saint Hilaire, in his ‘Essais 
de Zoolog. Ge'u.’ (suites a Buffon, 1842, 
pp. 496-513), has collected such cases in 
ten different kinds of birds. It apponrs 
that Aristotle was well aware of the 
change in mental disposition in old hens. 
The case of the female doer acquiring 
horns is given at p.' 513. 
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again ; the comb, wattles, and spurs do not grow to their full size, 
and the hackles assume an intermediate appearance between 
true hackles and the feathers of the hen. Cases are recorded 
of confinement alone causing analogous results. But characters 
properly confined to the female are likewise acquired ; the capon 
takes to sitting on eggs, and will bring up chickens ; and what 
is more curious, the utterly sterile male hybrids from the phea- 
sant and the fowl act in the same manner, “ their delight being 
to watch when the hens leave, their nests, and to take on 
themselves the office of a sitter.” 14 That admirable observer 
Reaumur 55 asserts that a cock, by being long confined in solitude 
and darkness, can be taught to take charge of young chickens ; 
he then utters a peculiar cry, and retains during his whole life 
this newly acquired maternal instinct. The many well-ascer- 
tained cases of various male mammals giving milk, show that 
their rudimentary mammary glands retain this capacity in a 
latent condition. 

We thus see that in many, probably in all cases, the secondary 
characters of each sex lie dormant or latent in the opposite sex, 
ready to be evolved under peculiar circumstances. We can 
thus understand how, for instance, it is possible for a good 
milking cow to transmit her good qualities through her male 
offspring to future generations ; for we may confidently believe 
that these qualities are present, though latent, in the males 
of each generation. So it is with the game-cock, who can trans- 
mit his superiority in courage and vigour through his female to 
his male offspring ; and with man it is known M that diseases, 
such as hydrocele, necessarily confined to. the male sex, can be 
transmitted through the female to the grandson. Such cases 
as these offer, as was remarked at the commencement of this 
chapter, the simplest possible examples of reversion ; and they 
are intelligible on the belief that characters common to the 
grandparent and grandchild of the same sex are present, though 
latent, in the intermediate parent of the opposite sex. 

The subject of latent characters is so important, as we shall 
see in a future chapter, that I will give another illustration. 

M ' Cottage Gardener,’ 1860, p. 879. 

** ‘ Art de fuire Eclorre,' &c., 1749, tom. ii. p. 8. 

** Sir H. Holland, ‘Medical Notes and Reflections,’ 3rd edit., 1855, p. 31. 
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Many animals have the right and left sides of their body 
unequally developed: this is well known to be the case with 
flat-fish, in which the one side differs in thickness and colour, 
and in the shape of the fins, from the other; and during the 
growth of the young fish one eye actually travels, as shown by 
Steenstrup, from the lower to the upper surface. 47 In most flat- 
fishes the left is the blind side, but in some it is the right; 
though in both cases “ wrong fishes,” which are developed in 
a reversed manner to what is usual, occasionally occur, and in 
Plateasa jie»us the right or left side is indifferently developed, 
the one as often as the other. With gasteropoda or shell-fish, 
the right and left sides are extremely unequal ; the far greater 
number of species are dextral, with rare and occasional reversals 
of development, and some few are normally sinistral ; but cer- 
tain species of Bulimus, and many Achatinell®, 48 are as often 
sinistral as dextral. I will give an analogous case in the great 
Articulate kingdom : the two sides of Verruca 49 are so won- 
derfully unlike, that without careful dissection it is extremely 
difficult to recognise the corresponding parts on the opposite 
sides of the body ; yet it is apparently a mere matter of chance 
whether it be the right or the left side that undergoes so singu- 
lar an amount of change. One plant is known to me 60 in which 
the flower, according as it stands on the one or other side of the 
spike, is unequally developed. In all the foregoing cases the 
two sides of the animal are perfectly symmetrical at an early 
period of growth. Now, whenever a species is as liable to be 
unequally developed on the one as on the other side, we may 
infer that the capacity for such development is present, though 
latent, in the undeveloped side. And as a reversal of develop- 
ment occasionally occurs in animals of many kinds, this latent 
capacity is probably very common. 

The best yet simplest instances of characters lying dormant 
are, perhaps, those previously given, in which chickens and 



« Prof. Thomson on Stcenstrup’s 
Views on the Obliquity of Flounders : 
• Annuls and Mag. of Nat. Hist.,' May, 
1865, p. 861. 

' * s Dr. E. von Martens, in ‘Annals 
and Mag. of Nat. Hist.,’ March, 1866, 
p. 209. 



*» Darwin, ‘Balanidas,’ Ray Soc., 1854, 
p. 499 : see also the appended remarks 
on the apparently eapricious develop- 
ment of the thoracic limbs on the right 
and left sides in the higher crustaceans. 

60 Monnodes ignea: Darwin, ‘ Fertili- 
zation of Orchids,’ 1862, p. 251. 
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young pigeons, raised from a cross between differently coloured 
birds, are at first of one colour, but in a year or two acquire 
feathers of the colour of the other parent ; for in this case the 
tendency to a change of plumage is clearly latent in the young 
bird. So it is with hornless breeds of cattle, some of which 
acquire, as they grow old, small horns. Purely bred black and 
white bantams, and some other fowls, occasionally assume, with 
advancing years, the red feathers of the parent-species. I will 
here add a somewhat different case, as it connects in a striking 
manner latent characters of two classes. Mr. Hewitt “ possessed 
an excellent Sebright gold-laced hen bantam, which, as she 
became old, grew diseased in her ovaria, and assumed male 
characters. In this breed the males resemble the females in all 
respects except in their combs, wattles, spurs, and instincts; 
hence it might have been expected that the diseased hen would 
have assumed only those masculine characters which are proper 
to the breed, but she acquired, in addition, well-arched tail 
sickle-feathers quite a foot in length, saddle-feathers on the 
loins, and hackles on the neck,— ornaments which, as Mr. Hewitt 
remarks, “ would be held as abominable in this breed.” The 
Sebright bantam is known' 8 to have originated about the year 
1800 from a cross between a common bantam and a Polish fowl, 
recrossed by a hen-tailed bantam, and carefully selected ; hence 
there can hardly be a doubt that the sickle-feathers and hackles 
which appeared in the old hen were derived from the Polish 
fowl or common bantam ; and we thus see that not only certain 
masculine characters proper to the Sebright bantam, but other 
masculine characters derived from the first progenitors of the 
breed, removed by a period of above sixty years, were lying 
latent in this lien-bird, ready to be evolved as soon as her ovaria 
became diseased. 

From these several facts it must be admitted that certain 
characters, capacities, and instincts may lie latent in an indi- 
vidual, and even in a succession of individuals, without our being 
able to detect the least signs of their presence. We have 



01 'Journal of Horticulture,’ July, 
1864, p. 38. I have had tho oppor- 
tunity of examining these remarkable 
leathers through the kindness of Mr. 



Tegetmeier. 

82 ‘ The Poultry Book,’ by Mr. Teget- 
meier, 1866, p. 241. 
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already seen that the transmission of a character from the 
grandparent to the grandchild, with its apparent omission in 
the intermediate parent of the opposite sex, becomes simple on 
this view. When fowls, pigeons, or cattle of different colours 
are crossed, and their offspring change colour as they grow 
old, or when the crossed turbit acquired the characteristic frill 
after its third moult, or when purely-bred bantams partially 
assume the red plumage of their prototype, we cannot doubt that 
these qualities were from the first present, though latent, in the 
individual animal, like the characters of a moth in the cater- 
pillar. Now, if these animals had produced offspring before 
they had acquired with advancing age their new characters, 
nothing is more probable than that they* would have transmitted 
them to some of their offspring, which in this case would in 
appearance have received such characters from their grand- 
parents or more distant progenitors. We should then have had 
a case of reversion, that is, of the reappearance in the child 
of an ancestral character, actually present, though during youth 
completely latent, in the parent ; and this we may safely con- 
clude is what occurs with reversions of all kinds to progenitors 
however remote. 

T his view of the latency in each generation of all the cha- 
racters which appear through reversion, is also supported by their 
actual presence in some cases during early youth alone, or by 
their more frequent appearance and greater distinctness at this 
age than during maturity. We have seen that this is often 
the case with the stripes on the legs and faces of the several 
species of the horse-genus. The Himalayan rabbit, when crossed, 
sometimes produces offspring which revert to the parent silver- 
grey breed, and we have seen that in purely bred animals 
pale-grey fur occasionally reappears during early youth. Black 
cats, we may feel assured, would occasionally produce by 
reversion tabbies; and on young black kittens, with a pedi- 
gree® known to have been long pure, faint traces of stripes 
may almost always be seen which afterwards disappear. Horn- 
less Suffolk cattle occasionally produce by reversion horned 
animals ; and Youatt® asserts that even in hornless individuals 

«* Carl Vogt, ‘ Lectures on Man,’ Eng. translate 1864, p. 411. 

® On Cattle, p. 174. 
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“the rudiment of a horn may be often felt at an early 
age.” 

No doubt it appears at first sight in the highest degree im- 
probable that in every horse of every generation there should 
be a latent capacity and tendency to produce stripes, though 
these may not appear once in a thousand generations; that in 
every white, black, or other coloured pigeon, which may have 
transmitted its proper colour during centuries, there should be a 
latent capacity in the plumage to become blue and to be marked 
with certain characteristic bars ; that in every child in a six- 
fingered family there should be the capacity for the production 
of an additional digit; and so in other cases. Nevertheless 
there is no more inherent improbability in this being the case 
than in a useless and rudimentary organ, or even in only a 
tendency to the production of a rudimentary organ, being inhe- 
rited during millions of generations, as is well known to occur 
with a multitude of organic beings. There is no more inherent 
improbability in each domestic pig, during a thousand genera- 
tions, retaining the capacity and tendency to develop great 
tusks under fitting conditions, than in the young calf having 
retained for an indefinite number of generations rudimentary 
mcisor teeth, which never protrude through the gums. 

I shall give at the end of the next chapter a summary of the 
three preceding chapters ; but as isolated and striking cases of 
reversion have here been chiefly insisted on, I wish to guard 
the reader against supposing that reversion is due to some rare 
or accidental combination of circumstances. When a character 
lost during hundreds of generations, suddenly reappears, no 
doubt some such combination must occur; but reversions may 
be constantly observed, at least to the immediately preceding 
generations, in the offspring of most unions. This has been 
universally recognised in the case of hybrids and mongrels, but 
it has been recognised simply from the difference between the 
united forms rendering the resemblance of the offspring to 
their grandparents or more remote progenitors of easy detec- 
tion. Reversion is likewise almost invariably the rule, as Mr 
Sedgwick has shown, with certain diseases. Hence we must 
conclude that a tendency to this peculiar form of transmission 
is an integral part of the general law of inheritance. 
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Monstrosities . — A large number of monstrous growths and of 
lesser anomalies are admitted by every one to be due to an 
arrest of development, that is to the persistence of an em- 
bryonic condition. If every horse or ass had striped legs whilst 
young, the stripes which occasionally appear on these animals 
when adult would have to be considered as due to the ano- 
malous retention of an early character, and not as due to 
reversion. Now, the leg-stripes in the horse-genus, and some 
other characters in analogous cases, are apt to occur during 
early youth and then to disappear ; thus the persistence of early 
characters and reversion are brought into close connexion. 

But many monstrosities can hardly be considered as the result 
of an arrest of development ; for parts of which no trace can 
be detected in the embryo, but which occur in other members of 
the same class of animals or plants, occasionally appear, and 
these may probably with truth be attributed to reversion. For 
instance: supernumerary mamma:, capable of secreting milk, 
are not extremely rare in women; and as many as five have 
been observed. When four are developed, they are generally 
arranged symmetrically on each side of the chest ; and in one 
instance a woman (the daughter of another with supernumerary 
mammae) had one mamma, which yielded milk, developed in 
the inguinal region. This latter case, when we remember the 
position of the mammae in some of the lower animals on both 
the chest and inguinal region, is highly remarkable, and leads 
to the belief that in all cases the additional mammae in woman 
are due to reversion. The fhcts given in the last chapter on 
the tendency in supernumerary digits to regrowth after amputa- 
tion, indicate their relation to the digits of the lower vertebrate 
animals, and lead to the suspicion that their appearance may in 
some manner be connected with reversion. But I shall have to 
recur, in the chapter on pangenesis, to the abnormal multipli- 
cation of organs, and likewise to their occasional transposition. 
The occasional development in man of the coccygeal vertebrae 
into a short and free tail, though it thus becomes in one sense 
more perfectly developed, may at the same time be considered 
as an arrest of development, and as a case of reversion. The 
greater frequency of a monstrous kind of proboscis in the pig 
than in any other mammal, considering the position of the pig 



INHERITANCE. 



Chap. XIII. 



in the mammalian series, has likewise been attributed, perhaps 
truly, to reversion. 65 

flo y era w Wc h arc property irregular in structure become regular 
or pelonc, the change is generally looked at by liotanists as a return to the 
primitive stata But Dr. Maxwell Masters, 68 who lias ably discussed this 
subject, remarks that when, for instance, all the sepals of a Tropasolnm 
become green and of the same shape, instead of being coloured with one 
atone prolonged into a spur, or when all the petals of a Linaria become 
ample and regular, such cases may be due merely to an arrest of deve- 

“i fl ,° WCrS f 1 ' thC ° rgans during their earlie8t condition 
are symmetrical, and if arrested at this stage of growth, they would not 
become irregular. If, moreover, the arrest were to take place at a still 
earlier period of development, the result would be a simple tuft of green 
leaves ; and no one probably would call this a case of reversion. Dr. Masters 

tSalfth he 08868 fi a t aUuded t0 88 rCg "' ar P 6 ' 0 ™' and others > in 

which all Die corresponding parts assume a similar form of irregularity, as 
when all the petals in a Linana become spurred, as irregular peloria We 
have no right to attribute these latter cases to reversion, utoil it can be 
shown to be probable that the parent-form, for instance, of the genus 

wstotfrlmt! 8 A 8 Peta f ' S 8pmTed ! f ° r a Change of this nat ™ might 
Saw t A - SPread ? ng ° f an anoma,ous structure, in accordance 4th 

f n e ‘ a X’ * <Lscussed “ a future chapter, of homologous parts tending 
881116 o man , ner ; , But 88 b0th forms of PC Ioria frequently 
HI? , same individual plant of the Linaria," they probably stand 

u r ° n 68011 ° ther - 011 the doctrine peloria is 
sunply the result of an arrest of development, it is difficult to understand 
how an organ arrested at a very early period of growth should acquire its 
fuU functional perfection ;-how a petal, supposed to be thus arrested 
should acquire its brilliant colours, and serve as an envelope to the flower’ 
flnw ™ Pr0d , UCe efflclont P° llen : y e ‘ this occurs with many peloric 
flowers. Tliat pelonsm is not due to mere chance variability, butodther 
t t ° anarr , eKt . of development or to reversion, we may infer from an observa- 
" “l! **,2* Mo "en,“ namely, that families which have irregular 
flowers often return by these monstrous growths to their regular foL • 
whilst we never see a regular flower realise the structure of an irreguto 

Some flowers have almost certainly become more or less completely 
pelonc through reversion. Corydalis tuberosa properly has one of its two 
nectaries colourless, de stitute of nectar, only half th e sL of the other! and 

“ Isid. Geoffiroy St. Hilaire. • Des do Teratologic,' 1841, np. 184 352 
S^frthe 1 P; 353 ’ Wi ‘ h W ' ^ Va^to? 1865, p. 

tZd o 710 m W ° mCn ’ *“ 89 : Na0<lin - ‘ Nouvelles Archives du 

P “^uLfon some carious 
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therefore, to a certain extent, in a rudimentary state; the pistil is curved 
towards the perfect nectary, and the hood, formed of the inner petals, 
slips off the pistil and stamens in one direction alone, so that, when a bee 
sucks tho perfect nectary, the stigma and stamens are exposed and rubbed 
against the insect’s body. In several closely allied genera, as in Dielytra, 
&c., there are two perfect nectaries, the pistil is straight, and the hood 
slips off on either side, according as the bee sucks either nectary. Now, 
I have examined several flowers of Corydalis tuberosa, in which both nc<v 
taries were equally developed and contained nectar; in this we see only 
tho redevelopment of a partially aborted organ; but with this redevelop- 
ment the pistil becomes straight, and the hood slips off in either direction ; 
so that these flowers have acquired the perfect structure, so well adapted 
for insect agency, of Dielytra and its allies. We cannot attribute these 
coadapted modifications to chance, or to correlated variability; we must 
attribute them to reversion to a primordial condition of the species. 

The peloric flowers of Pelargonium have their five petals in all respects 
alike, and there is no nectary; so that they resemble the symmetrical 
flowers of the closely allied Geranium-genus; but tho alternate stamens 
are also sometimes destitute of anthers, the shortened filaments being left 
as rudiments, and in this respect they resemble the symmetrical flowers of 
the closely allied genus, Erodium. Hence we are led to look at the peloric 
flowers of Pelargonium as having probably reverted to the state of somo 
primordial form, the progenitor of the three closely related genera of 
Pelargonium, Geranium, and Erodium. 

In the peloric form of Antirrhinum, majus , appropriately called the 
“ Wonder,” the tubular and elongated flowers differ wonderfully from 
those of the common snapdragon ; the calyx and the mouth of the corolla 
consist of six equal lobes, and include six equal instead of four un- 
equal stamens. One of the two additional stamens is manifestly formed 
by the development of a microscopically minute papilla, which may be 
found at the base of the upper lip of the flower in all common snap- 
dragons, at least in nineteen plants examined by me. That this papilla 
is a rudiment of a stamen was well shown by its various degrees of deve- 
lopment in crossed plants between the common and peloric Antirrhinum. 
Again, a peloric Oaleobdolcn luteum, growing in my garden, had five equal 
petals, all striped like the ordinary lower lip, and included five equal 
instead of four unequal stamens; but Mr. R. Kecley, who sent mo this 
plant, informs mo that the flowers vary greatly, having from four to six 
lobes to the corolla, and from three to six stamens."* Now, as the mem- 
bers of the two great families to which the Antirrhinum and Galeobdolon 
belong are properly pentamerous, with some of the parts confluent and 
others suppressed, we ought not to look at the sixth stamen and the sixth 
lobe to the corolla in either case as duo to reversion, any more than tho 
additional petals in double flowers in these same two families. But the 
case is different with the fifth stamen in the peloric Antirrhinum, which 



69 For other ““s of six divisions in peloric flowers of the Labiate) and 
Scrophulariaceso, see Moquin-Tandon, ‘ Teratologic,’ p. 192. 
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* he , redeVel °P mcnt of a rudiment always present, and 
Me L^ 7 T “ the Stat ° ° f th ° flower > as far » ^e stamens 
th! T„ T d ’ ? 8011,6 “" Clent epoch - 14 is als0 difficult to believe that 
JJL ‘ 1 f f0Ur , StMnclLS and the P°tals, after an arrest of development at a 
ItaLhSf and 7° m * C ag6 ’ W .° uld have 001110 t0 fu” perfection in colour, 
; unless these organs had at some former period 

meToSE f ^° Ug 8 8 r ar COUI8e 0f growth - Hence ft app°ara to 

me probable that the progenitor of the genus Antirrhinum must at some 

res7mw eP0C t v. Ve , Ud f fivo staraens and tor no flowers in some degree 
resembling those now produced by the peloric form. 

not ™Ln ay *t! d J bat ma0y instanccs havo been recorded of flowers, 
T 7 ? nked ns P 0 ' 0 ™' in wIdch “rtain organs, normally few in 
abDOrDlalIy augmented. As such an increase of parts 
, ‘ te °? ked at as an arrest of development, nor as due to the rede- 

velopment of radiments, for no rudiments are present, and as these addi- 
into closer relationship with its natural allies, 
they ought probably to be viewed as reversions to a primordial condition. 



These several facts show us in an interesting manner how 
intimately certain abnormal states are connected together- 
namely, arrests of development causing parts to become rudi- 
mentary or to be wholly suppressed,— the redevelopment of 
parts at present in a more or less rudimentary condition,— the 
reappearance of organs of which not a vestige can now be de- 
tected,— and to these may be added, in the case of animals, the 
presence during youth, and subsequent disappearance, of- cer- 
tain characters which occasionally are retained throughout life. 
Some naturalists look at all such abnormal structures as a return 
to the ideal state of the group to which the affected being 
belongs ; but it is difficult to conceive what is meant to bo con- 
veyed by this expression. Other naturalists maintain, with 
greater probability and distinctness of view, that the common 
bond of connection between the several foregoing cases is an 
actual, though partial, return to the structure of the ancient 
progenitor of the group. If this view be correct, we must 
believe that a vast number of characters, capable of evolution, 
lie hidden in every organic being. But it would be a mistake 
to suppose that the number is equally great in all beings. 
We know, for instance, that plants of many orders occasionally 
become peloric; but many more cases have been observed 
in the Labiatie and Scrophulariacese than in any other order ; 
and in one genus of the Scrophulariacese, namely Linaria, no less 
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than thirteen species have been described in a peloric condition. 7 ” 
On this view of the nature of peloric flowers, and beamig in 
mind what has been said with respect to certain monstrosities 
in the animal kingdom, we must conclude that the progenitors 
of most plants and animals, though widely different in struc- 
ture, have left an impression capable of redevelopment on the 
germs of their descendants. 

The fertilised germ of one of the higher animals, subjected as 
it is to so vast a series of changes from the germinal cell to old 
age, — incessantly agitated by what Quatrefages well calls the 
tourbilhm vital , — is perhaps the most wonderful object in nature. 
It is probable that hardly a change of any kind affects 
either parent, without some mark being left on the germ. But 
on the doctrine of reversion, as given in this chapter, the germ 
becomes a far more marvellous object, for, besides the visible 
changes to which it is subjected, we must believe that it is 
crowded with invisible characters, proper to both sexes, to both 
the right and left side of the body, and to a long line of male 
and female ancestors separated by hundreds or even thousands 
of generations from the present time ; and these characters, 
like those written on paper with invisible ink, all lie ready to 
be evolved under certain known or unknown conditions. 

70 Moquin-Tandon, ‘ Teratologie,' p. 186. 
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INHERITANCE continued — FIXEDNESS OF CHARACTER — PREPO- 
TENCY — SEXUAL LIMITATION CORRESPONDENCE OF AGE. 

fixedness of character apparently not dee to antiquity of inheritance — 

PREPOTENCY OF TRANSMISSION IN INDIVIDUALS OF THE SAME FAMILY, LN CROSSED 
BREEDS AND SPECIES; OFTEN STRONGER IN ONE SEX THAN THE OTHER ; SOME- 
TIMES DUE TO THE SAME CHARACTER BEING PRESENT AND VISIBLE IN ONE BREED 

AND LATENT IN THE OTHER — INHERITANCE AS LIMITED BY SEX NEWLY- 

ACQUIRED CHARACTERS IN OUR DOMESTICATED ANIMALS OFTEN TRANSMITTED BY 
ONE SEX ALONE, SOMETIMES LOST BY ONE SEX ALONE — INHERITANCE AT COR- 
RESPONDING PERIODS OF LIFE — THE IMPORTANCE OF THE PRINCIPLE WITH RESPECT 
TO EMBRYOLOGY; AS EXHIBITED IN DOMESTICATED ANIMALS; AS EXHIBITED IN 
THE APPEARANCE AND DISAPPEARANCE OF INHERITED DISEASES; SOMETIMES 
SUPERVENING EARLIER IN THE CHILD THAN IN THE PARENT — SUMMARY OF THE 

In the two last chapters the nature and force of Inheritance, the 
circumstances which interfere with its power, and the tendency 
to Reversion, with its many remarkable contingencies, were dis- 
cussed. In the present chapter some other related phenomena 
will be treated of, as fully as my materials permit 

Fixedness of Character. 

It is a general belief amongst breeders that the longer any 
character has been transmitted by a breed, the more firmly it 
will continue to be transmitted. I do not wish to dispute the 
truth of the proposition, that inheritance gains strength simply 
through long continuance, but I doubt whether it can be proved. 
In one sense the proposition is little better than a truism ; if 
any character has remained constant during many generations, 
it will obviously be little likely, the conditions of life remaining 
the same, to vary during the next generation. So, again, in 
improving a breed, if care be taken for a length of time to 
exclude all inferior individuals, the breed will obviously tend 
to become truer, as it will not have been crossed during many 
generations by an inferior animal. We have previously seen. 
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but without being able to assign any cause, that, when a new 
character appears, it is occasionally from the first well fixed, 
or fluctuates much, or wholly fails to be transmitted. So it is 
with the aggregate of slight differences which characterise a new 
variety, for some propagate their kind from the first much truer 
than others. Even with plants multiplied by bulbs, layers, &a, 
which may in one sense be said to form parts of the same individual, 
it is well known that certain varieties retain and transmit through 
successive bud-generations their newly-acquired characters more 
truly than others. In none of these, nor in the following cases, 
does there appear to be any relation between the force with 
which a character is transmissible and the length of time during 
which it has already been transmitted. Some varieties, such as 
white and yellow hyacinths and white sweet-peas, transmit their 
colours more faithfully than do the varieties which have retained 
their natural colour. In the Irish family, mentioned in the 
twelfth chapter, the peculiar tortoiseshell-like colouring of the 
eyes was transmitted far more faithfully than any ordinary colour. 
Ancon and Mauchamp sheep and niata cattle, which are all com- 
paratively modern breeds, exhibit remarkably strong powers of 
inheritance. Many similar cases could be adduced. 

As all domesticated animals and cultivated plants have varied, 
and yet are descended from aboriginally wild forms, which no 
doubt had retained the same character from an immensely 
remote epoch, we see that scarcely any degree of antiquity 
ensures a character being transmitted perfectly true. In this 
case, however, it may be said that changed conditions of life 
induce certain modifications, and not that the power of inherit- 
ance fails ; but in every case of failure, some cause, either 
internal or external, must interfere. It will generally be found 
that the parts in our domesticated productions which have 
varied, or which still continue to vary, — that is, which fail to 
retain their primordial state, — are the same with the parts which 
differ in the natural species of the same genus. As, on the theory 
of descent with modification, the species of the same genus 
have been modified since they branched off from a common 
progenitor, it follows that the characters by which they differ 
from each other have varied whilst other parts of the organi- 
sation have remained unchanged ; and it might be argued that 
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these same characters now vary under domestication, or fail 
to he inherited, owing to their lesser antiquity. But we must 
believe structures, which have already varied, would be more 
liable to go on varying, rather than structures which during 
an immense lapse of time have remained unaltered ; and this 
variation is probably the result of certain relations between the 
conditions of life and the organisation, quite independently of 
the greater or less antiquity of each particular character. 

Fixedness of character, or the strength of inheritance, has 
often been judged of by the preponderance of certain characters 
in the crossed offspring between distinct races ; but prepotency 
of transmission here comes into play, and this, as we shall imme- 
diately see, is a very different consideration from the strength 
or weakness of inheritance. It has often been observed 1 that 
breeds of animals inhabiting wild and mountainous countries 
cannot be permanently modified by our improved breeds ; and 
as these latter are of modern origin, it has been thought that 
the greater antiquity of the wilder breeds has been the cause 
of their resistance to improvement by crossing; but it is 
more probably due to their structure and constitution being 
better adapted to the surrounding conditions. When plants 
are first subjected to culture, it has been found that, during 
several generations, they transmit their characters truly, that is, 
do not vary, and this has been attributed to ancient characters 
being strongly inherited; but it may with equal or greater 
probability be consequent on changed conditions of life requiring 
a long time for their accumulative action. Notwithstanding these 
considerations, it would perhaps be rash to deny that characters 
become more strongly fixed the longer they are transmitted ; 
but I believe that the proposition resolves itself into this, 
—that all characters of all kinds, whether new or old, tend 
to be inherited, and that those which have already withstood 
all counteracting influences and been truly transmitted, will, as 
a general rule, continue to withstand them, and consequently be 
faithfully inherited. 



1 See Youatt on Cattle, pp. 92, 69, 78, 88, 163 : also Yonatt 
Also Dr. Lucas, ‘ L’HSrdd. Nat.,' tom. ii. p. 310. 



Sheep, p. 325. 
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Prepotency in the Tranmmion of Character. 

When individuals distinct enough to be recognised, but of 
the same family, or when two well-marked races, or two 
species, are crossed, the usual result, as stated in the previou 
chapter, is, that the offspring in the first generation are inter- 
mediate between their parents, or resemble one parent in one 
part and the other parent in another part. But this is by 
no means the invariable rule; for in many cases it is found 
that certain individuals, races, and species are prepotent in 
transmitting their likeness. This subject has been ably diseased 
by Prosper Lucas, 2 but is rendered extremely complicated by 
the prepotency sometimes running equally in both sexes, an 
sometimes more strongly in one sex than in the other; it is 
likewise complicated by the presence of secondary sexual cha- 
racters, which render the comparison of mongrels with their 

in certain families some one ancestor 
and after him others in the same family, must have had great 
power in transmitting their likeness through the male line; 
for we cannot otherwise understand how the same features 
should so often be transmitted after marriages with various 
females, as has been the case with the Austr.an Emperors, and 
as, according to Niebuhr, formerly occurred in certain Roman 
families with their mental qualities. 3 The famous bull favourite 
is believed * to have had a prepotent influence on the short- 
horn race. It has also been observed 5 with English race-horses 
that certain mares have generally transmitted their own cha- 
racter, whilst other mares of equally pure blood have allowed the 
character of the sire to prevail. 

S2“L”£a” 



[2- * • Gardener’s Chronicle,’ 1860, p. 270. 

5 Mr. N. H. Smith, Observations on 
Sir H. Holland, ‘ Chapters on Mental Breeding. qo^ in • Encyclop. of Rural 



' * He'rcid. Nat.,’ t 



Physiology,’ 1852, p. 234. 
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for exportation." Godine has given a cnrions case of a ram of a goat-like 
breed of sheep from the Cape of Good Hope, which produced offspring 
hardly to be distinguished from himself, when crossed with ewes of 
twelve other breeds. But two of these half-bred ewes, when put to 
a merino ram, produced lambs closely resembling the merino breed. 
Girou de Buznreingues 7 found that of two races of French sheep the ewes 
of one, when crossed during successive generations with merino rams, 
yielded up their character fax sooner than the ewes of the other race! 
Sturm and Girou have given analogous cases with other breeds of sheep 
and with cattle, the prepotency running in these cases through the male 
side; but I was assured on good authority in South America, that when 
niata cattle are crossed with common cattle, though the niata breed is pre- 
potent whether males or females are used, yet that the prepotency is 
strongest through the female line. The Manx cat is tailless and has long 
hindlegs; Dr. Wilson crossed a male Manx with common cats, and, out 
of twenty-three kittens, seventeen were destitute of tails; but when the 
female Manx was crossed by common male cats all the kittens had tails, 
though they wero generally short and imperfect. 8 

In making reciprocal crosses between pouter and fantail pigeons, the 
pouter-race seemed to be prepotent through both sexes over the fantail. 
But this is probably due to weak power in the fantail rather than to any 
unusually strong power in the pouter, for I have observed that barbs also 
preponderated over fantails. This weakness of transmission in tho fantail, 
though the breed is an ancient one, is said 8 to be general; but I have 
observed one exception to the rule, namely, in a cross between a fantail 
and laugher. Tho most curious instance known to me of weak power in 
both sexes is in the trumpeter pigeon. This breed has been well known for 
at least 130 years : it breeds perfectly true, as I have been assured by those 
who have long kept many birds: it is characterised by a peculiar tuft of 
feathers over the beak, by a crest on the head, by a most poculiar coo 
quite unliko that of any other breed, and by much-feathered feet. I have 
crossed both sexes with turbits of two sub-breeds, with almond tumblers 
spots, and runts, and reared many mongrels and recrossed them ; and though 
the crest on the head and feathered feet were inherited (as is generally 
the case with most breeds), I have never seen a vestige of the tuft over 
the beak or heard the peculiar coo. Boitard and Corbi<5 '» assort that this 
is the invariable result of crossing trumpeters with any other breed • 
Neumeister, 11 however, states that in Germany mongrels have been obtained! 
though very rarely, which were furnished with tho tuft and would trumpet • 
but a pair of these mongrels with a tuft, which I imported, never trumpeted. 
Mr. Brent states thijt the crossed offspring of a trumpeter wero crossed 



6 Quoted by Bronn, * Gcschichto der 
Natur,' b. it. s. 170. See Sturm, 
‘ Ueber Racen,' 1825, g. 104-107. For 
tho niata cattle, see my ‘Journal of 
Researches,' 1845, p. 146. 

7 Lucas, ‘ l'Heredi te Nat.,’ tom. ii. d 

112. P 



8 Mr. Orton, ‘ Physiology of Breed- 
ing,' 1855, p. 9. 

8 Boitard and CorbiS, ‘ Les Pigeons’ 
1824, p. 224. 

10 ‘Les Pigeons,’ pp. 168, 19a 

11 ‘ Das Ganze,’ &c., 1837, s. 39. 

18 ‘ The Pigeon Book,’ p. 46. 
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with trumpeters for three generations, by which time the mongrels had 
7-8ths of this blood in their veins, yet the tuft over the beak did not 
appear. At the fourth generation the tuft appeared, but the birds, though 
now having 15-16ths trumpeter’s blood, still did not trumpet. This case 
well shows the wide difference between inheritance and prepotency ; for 
here we have a well-established Old race which transmits its characters 
faithfully, but which, when crossed with any other race, has the feeblest 
power of transmitting its two chief characteristic qualities. 

I will give one other instance with fowls and pigeons of weakness and 
strength in the transmission of the same character to their crossed offspring. 
The Silk-fowl breeds true, and there is reason to believe is a very ancient 
race ; but when I reared a large number of mongrels from a Silk-hen by a 
Spanish cock, not one exhibited even a trace of tjie so-called silkiness. Mr. 
Hewitt also asserts that in no instance are the silky feathers transmitted 
by this breed when crossed with any other variety. But three birds out 
of many raised by Mr. Orton from a cross between a silk-cock and a ban- 
tam-hen, had silky feathers. 13 So that it is certain that this breed very 
seldom has the power of transmitting its peculiar plumage to its crossed 
progeny. On the other hand, there is a silk sub-variety of the fautail 
pigeon, which has its feathers in nearly the same state as in the Silk-fowl : 
now we have already seen that fantails, when crossed, possess singularly 
weak power in transmitting their general qualities ; but the silk sub- 
variety when crossed with any other small-sized race invariably trans- 
mits its silky feathers ! 14 

The law of prepotency comes into action when species are crossed, as 
with races and individuals. Gartner 1ms unequivocally shown 13 that this 
is the case with plants. To give one instance : when Nicotiana panicu- 
late and vincceflora are crossed, the character of N. paniculata is almost 
completely lost in the hybrid; but if N. guadrimlvis be crossed with 
N. vincceflora, this latter species, which was before so prepotent, now 
in its turn almost disappears under the power of N. i/uadrioalvis. It is 
remarkable that the prepotency of one species over another in transmission 
is quite independent, as shown by Gartner, of the greater or less facility 
with which the one fertilises the other. 

With animals, the jackal is prepotent over the dog, as is stated by 
Flourens who made many crosses between these animals ; and this was 
likewise the case with a hybrid which I once saw between a jackal and 
terrier. I cannot doubt, from the observations of Colin and others, that 
the ass is prepotent over the horse; the prepotency in this instance 
running more strongly through the male than through the female ass ; so 
that the mule resembles the ass more closely than does the hinny. 18 The 



13 ‘Physiology of Breeding,’ p. 22; 
Mr. Hewitt, in ‘ The Poultry Book,' by 
Tegetmeier, 1866, p. 224. 

14 Boitanl and Corbid, ‘ Lea Pigeons,’ 
1824, p. 226. 

“ • Bastarderzeugung,’ s. 256, 290, 
&c. Naudin (,’ Nouvelles Archives du 



Musdum,’ tom. i. p. 149) gives a striking 
instance of prepotency in Datura stra- 
monium when crossed with two other 

**>• Flourens, • Longdvitd Humaine,’ 
p. 144, on crossed jackals. With 
respect to the difference between the 
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male pheasant, judging from Mr. Hewitt’s descriptions," and from the 
hybrids which I have seen, preponderates over the domestic fowl ; but 
the latter, as far as colour is concerned, has considerable power of trans- 
mission, for hybrids raised from five differently coloured hens differed 
greatly in plumage. I formerly examined some curious hybrids in the 
Zoological Gardens, between the Penguin variety of the common duck 
and the Egyptian goose ( Taduma JSgyptiaca ) ; and although I will not 
assert that the domesticated variety preponderated over the natural species, 
yet it had strongly impressed its unnatural upright figure on these hybrids. 

I am aware that such cases as the foregoing have been ascribed by various 
authors, not. to one species, race, or individual being prepotent over the 
other in impressing its character on its crossed offspring, but to such 
rules as that the father influences the external characters and the mother 
the internal or vital organs. But the great diversity of the rules given by 
various authors almost proves their falseness. Dr. Prosper Lucas has 
fully discussed this point, and has shown 18 that none of the rules (and 
I could add others to those quoted by him) apply to all animals. Similar 
rules have been enounced for plants, and have been proved by Gartner 18 
to be all erroneous. If we confine our view to the domesticated races of 
a single species, or perhaps even to the species of the same genus, some 
such rules may hold good; for instance, it seems that in reciprocally 
crossing various breeds of fowls the male generally gives colour; 20 but 
conspicuous exceptions have passed under my own eyes. In sheep it seems 
that the ram usually gives its peculiar horns and fleece to its crossed 
offspring, and the bull the presence or absence of horns. 

In the following chapter on Crossing I shall have occasion to show that 
certain characters are rarely or never blended by crossing, but are trans- 



mute and the hinny, I am aware that 
this has generally been attributed to 
the sire and dam transmitting their 
characters differently; but Colin, who 
has given in his • Traitc' Phys. Comp.,’ 
tom. ii. pp. 537-539, the fullest descrip- 
tion which I hnve met with of these 
reciprocal hybrids, is strongly of 
opinion that the ass preponderates in 
both crosses, but in an unequal degree. 
This is likewise the conclusion of 
Flourens, and of Bechstein in his 
•Naturgeschichte Deutschland*,’ b. i. 
s. 294. The tail of the hinny is much 
more like that of the horse than is tho 
tail of the mule, and this is generally 
accounted for by the males of both 
species transmitting with greater power 
this part of their structure ; but a com- 
pound hybrid which I saw in the 
•Zoological Gardens, from a mare by 
a hybrid ass-zebra, closely resembled 
its mother in its tail. 



" Mr. Hewitt, who has had such 
great experience in raising these hy- 
brids, says (‘Poultry Book,’ by Mr. 
Tcgctmeicr, 1866, pp. 165-167) that in 
all, the head was destitute of wattles, 
comb, and ear-lappets ; and all closely 
resembled the pheasant in the shape of 
the tail and general contour of the body. 
These hybrids were raised from hens 
of several breeds by a cock -pheasant ; 
but another hybrid, described by Mr. 
Hewitt, was raised from a hen-pheasant 
by a silver-laced Bantam cock, and 
this possessed a rudimental comb and 
wattles. 

18 ‘ L’Hercd. Nat.,’ tom. u. book ii. 
ch. i. 

10 • Bastarderzeugung,’ a 264-266. 
Naudin (‘ Nouvelles Archives du 
Museum,’ tom. i. p. 148) has arrived 
at a similar conclusion. 

10 ‘ Cottage Gardener,’ 1856, pp. 101, 
137. 
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mitted in an unmodified state from either parent-form ; I refer to this 
fact here because it is sometimes accompanied on the one side by prepotency, 
which thus acquires the false appearance of unusual strength. In the 
same chapter I shall show that the rate at which a species or breed absorbs 
and obliterates another by repeated crosses, depends in chief part on pre- 
potency in transmission. 

In conclusion, some of the cases above given,— for instance, 
that of the trumpeter pigeon,— prove that there is a wide dif- 
ference between mere inheritance and prepotency. This latter 
power seems to us, in our ignorance, to act in most cases quite 
capriciously. The very same character, even though it be 
an abnormal or monstrous one, such as silky feathers, may be 
transmitted by different species, when crossed, either with 
prepotent force or singular feebleness. It is obvious, that a 
purely-bred form of either sex, in all cases in which prepotency 
does not run more strongly in one sex than the other, will 
transmit its character with prepotent force over a mongrelized 
and already variable form." From several of the above- 
given cases we may conclude that mere antiquity of character 
does not by any means necessarily make it prepotent. In 
gome cases prepotency apparently depends on the same cha- 
racter being present and visible in one of the two breeds 
which are crossed, and latent or invisible in the other breed ; 
and in this case it is natural that the character which is poten- 
tially present in both should be prepotent. Thus, we have 
reason to believe that there is a latent tendency in all homes 
to be dun-coloured and striped ; and when a horse of this kind 
is crossed with one of any other colour, it is said that the off- 
spring are almost sure to be striped. Sheep have a similar 
latent tendency to become dark-coloured, and we have seen with 
what prepotent force a ram with a few black spots, when crossed 
with white sheep of various breeds, coloured its offspring. All 
pigeons have a latent tendency to become slaty-blue, with certain 
characteristic marks, and it is known that, when a bird thus 
coloured is crossed with one of any other colour, it is most diffi- 
cult afterwards to eradicate the blue tint. A nearly parallel 
case is offered by those black bantams which, as they grow 

»■ See some remarks on this head with respect to sheep by Mr. Wilson* in 
4 Gardener’s Chronicle,’ 1863, p. 15. 
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old, develop a latent tendency to acquire red feathers. But 
there are exceptions to the rule : hornless breeds of cattle 
possess a latent capacity to reproduce horns, yet when crossed 
with horned breeds they do not invariably produce offspring 
bearing horns. 

We meet with analogous cases with plants. Striped flowers, 
though they can be propagated truly by seed, have a latent ten- 
dency to become uniformly coloured, but when once crossed by 
a uniformly coloured variety, they ever afterwards fail to pro- 
duce striped seedlings. 13 Another case is in some respects more 
curious : plants bearing peloric or regular flowers have so strong 
a latent tendency to reproduce their normally irregular flowers, 
that this often occurs by buds when a plant is transplanted into 
poorer or richer soil. 33 Now I crossed the peloric snapdragon 
(Antirrhinum majm), described in the last chapter, with pollen 
of the common form ; and the latter, reciprocally, with peloric 
pollen. I thus raised two great beds of seedlings, and not one 
was peloric. Naudin* 4 obtained the same result from crossing a 
peloric Linaria with the common form. I carefully examined the 
flowers of ninety plants of the crossed Antirrhinum in the two 
beds, and their structure had not been in the least affected by the 
cross, except that in a few instances the minute rudiment of the 
fifth stamen, which is always present, was more fully or even 
completely developed. It must not be supposed that this entire 
obliteration of the peloric structure in the crossed plants can 
be accounted for by any incapacity of transmission ; for I raised 
a large bed of plants from the peloric Antirrhinum, artificially 
fertilised by its own pollen, and sixteen plants, which alone 
survived the winter, were all as perfectly peloric as the parent- 
plant Here wo have a good instance of the wide difference 
between the inheritance of a character and the power of trans- 
mitting it to crossed offspring. The crossed plants, which per- 
fectly resembled the common snapdragon, were allowed to sow 
themselves, and, out of a hundred and twenty-seven seedlings, 
eighty-eight proved to be common snapdragons, two were in an 
intermediate condition between the peloric and normal state, 

33 Verlot, * Des Varie'fcfe,’ 1865, p. 66. 

* 33 Moquin-Tandon, ‘ Tcrutologie,' p . 191. 

34 ‘ Nouvclles Archives du Museum,’ tom. i. p. 187. 
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and thirty-seven were perfectly peloric, having reverted to the 
structure of their one grandparent. This case seems at first sight 
to offer an exception to the rule formerly given, namely, that a 
character which is present in one form and latent in the other is 
generally transmitted with prepotent force when the two forms 
are crossed. For in all the Scrophulariacem, and especially in the 
genera Antirrhinum and Linaria, there is, as was shown in the last 
chapter, a strong latent tendency to become peloric; and there 
is also, as we have just seen, a still stronger tendency in all 
peloric plants to reacquire their normal irregular structure. 
So that we have two opposed latent tendencies in the same plants. 
Now, with the crossed Antirrhinums the tendency to produce 
normal or irregular flowers, like those of the common Snap- 
dragon, prevailed in the first generation; whilst the tendency 
to pelorism, appearing to gain strength by the intermission of 
a generation, prevailed to a large extent in the second set of 
seedlings. How it is possible for a character to gain strength 
by the intermission of a generation, will be considered in the 
chapter on pangenesis. 

On the whole, the subject of prepotency is extremely intri- 
cate,— from its varying so much in strength, even in regard to 
the same character, in different animals, — from its running either 
equally in both sexes, or, as frequently is the case with animals, 
but not with plants, much stronger in the one sex than the 
other,— from the existence of secondary sexual characters, — 
from the transmission of certain characters being limited, as we 
shall immediately see, by sex,— from certain characters not 
blending together,— and, perhaps, occasionally from the effects 
of a previous fertilisation on the mother. It is therefore not 
surprising that every one hitherto has been baffled in drawing 
up general rules on the subject of prepotency. 

Inheritance as limited by Sex. 

New characters often appear in one sex, and are afterwards 
transmitted to the same sex, either exclusively or in a much 
greater degree than to the other. This subject is important, 
because with animals of many kinds in a state of nature, both 
high and low in the scale, secondary sexual characters, not in 
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any way directly connected with the organs of reproduction, are 
often conspicuously present. With our domesticated animals, 
also, these same secondary characters are often found to differ 
greatly from the state in which they exist in the parent- 
species. And the principle of inheritance as limited by sex 
shows how such characters might have been first acquired and 
subsequently modified. 

Dr. P. Lucas, who has collected many facts on this subject, shows’® 
that when a peculiarity, in no manner connected with the reproductive 
organs, appears in either parent, it is often transmitted exclusively to the 
offspring of the same sex, or to a much greater number of them than of 
the opposite sex. Thus, in the family of Lambert, the horn-like projections 
on the skin were transmitted from the father to his sons and grandsons 
alone ; so it has been with other cases of ichthyosis, with supernumerary 
digits, with a deficiency of digits and phalanges, and in a lesser degree 
with various diseases, especially with colour-blindness, and a haemorrhagic 
diathesis, that is, an extreme liability to profuse and uncontrollable 
bleeding from trifling wounds. On the other hand, mothers have trans- 
mitted, during several generations, to their daughters alone, supernumerary 
and deficient digits, colour-blindness, and other peculiarities. So that we 
see that the very same peculiarity may become attached to either sex, 
and be long inherited by that sex alone ; but the attachment in certain 
cases is much more frequent to one than the other sex. The same peculi- 
arities also may be promiscuously transmitted to either sex. Dr. Lucas gives 
other cases, showing that the male occasionally transmits his peculiarities 
to his daughters alone, and the mother to her sons alone ; but even in this 
case we see that inheritance is to a certain extent, though inversely, 
regulated by sex. Dr. Lucas, after weighing the whole evidence, comes 
to the conclusion that every peculiarity, according to the sex in which 
it first appears, tends to be transmitted in a greater or lesser degree to 
that sex. 

A few details from the many cases collected by Mr. Sedgwick,® may be 
here given. Colour-blindness, from some unknown cause, shows itself 
much oftener in males than in females; in upwards of two hundred cases 
collected by Mr. Sedgwick, nine-tenths related to men; but it is eminently 
liable to be transmitted through women. In the case given by Dr. Earle, 
members of eight related families were affected during five generations : 
these families consisted of sixty-one individuals, namely, of thirty-two males, 
of whom nine-sixteenths wero incapable of distinguishing colour, and of 
twenty-nine females, of whom only one-fifteenth were thus affected. Al- 



“ ‘ L’Hdred. Nat,’ tom. ii. pp. 187- 
165. See, also, Mr. Sedgwick's four 
memoirs, immediately to be referred to. 
* On Sexual Limitation in Heredi- 



tary Diseases, ‘Brit, and For. Med.- 
Chirurg. Review,’ April, 1861, p. 477 ; 
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though colour-blindness thus generally clings to the male sex, nevertheless, 
in one instance in which it first appeared in a female, it was transmitted 
during five generations to thirteen individuals, all of whom were females. 

A haemorrhagic diathesis, often accompanied by rheumatism, has been known 
to affect the males alone during five generations, being transmitted, however, 
through the females. It is said that deficient phalanges in the fingers havo 
been inherited by the females alone during ten" generations. In another 
caso, a man thus deficient in both hands and feet, transmitted the pecu- 
liarity to his two sons and one daughter; but in the third generation, 
out of nineteen grandchildren, twelve sons had the family defect, whilst 
the seven daughters were free. In ordinary cases of sexual limitation, the 
sons or daughters inherit the peculiarity, whatever it may be, from their 
father or mother, and transmit it to their children of the same sex; but 
generally with the hsemorrhagic diathesis, and often with colour-blindness, 
and in some other cases, the sons never inherit the peculiarity directly 
from their fathers, but the daughters, and the daughters alone, transmit 
the latent tendency, so that the sons of the daughters alone exhibit it 
Thus, the father, grandson, and great-great-grandson will exhibit a pecu- 
liarity,— the grandmother, daughter, and great-granddaughter having 
transmitted it in a latent state. Hence we have, as Mr. Sedgwick remarks, 
a double kind of atavism or reversion ; each grandson apparently receiving 
and developing the peculiarity from his grandfather, and each daughter 
apparently receiving the latent tendency from her grandmother. 

From the various facts recorded by Dr. Prosper Lucas, Air. Sedgwick, 
and others, there can be no doubt that peculiarities first appearing in either 
sex, though not in any way necessarily or invariably connected with that 
sex, strongly tend to be inherited by the offspring of the same sex, but are 
often transmitted in a latent state through the opposite sex. 

Turning now to domesticated animals, we find that certain characters 
not proper to the parent-species are often confined to, and inherited by, 
ono sex alone ; but we do not know the history of the first appearance of 
such characters. In the chapter on Sheep, we have seen that the males 
of certain races differ greatly from the females in the shape of their horns, 
these being absent in the ewes of some breeds, in the development of fat 
in the tail in certain fat-tailed breeds, and in the outline of the forehead. 
These differences, judging from the character of the allied wild species, 
cannot be accounted for by supposing that they have been derived from 
distinct paront-forms. There is, also, a great difference between the horns 
of the two sexes in one Indian breed of goats. The bull zebu is said to 
havo a larger hump than the cow. In the Scotch deer-hound the two sexes 
diffpr in size more than in any other variety of the dog, 5 " and, judging from 
analogy, more than in the aboriginal parent-species. The peculiar colour 
called tortoise-shell is very rarely seen in a male cat ; the males of this variety 
being of a rusty tint A tendency to baldness in man before the advent 
of old age is certainly inherited ; and in the European, or at least in the 
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Englishman, is an attribute of the male sex, and may almost be ranked 
as an incipient secondary sexual character. 

In various breeds of the fowl the males and females often differ greatly; 
and these differences are for from being the same with those which dis- 
tinguish the two sexes in the parent-species, the Oallus bankiva ; and 
consequently have originated under domestication In certain sub-varieties 
of the Game race we have the unusual case of the hens differi ng from 
each other more than the cocks. In an Indian breed of a white colour 
stained with soot, the hens invariably have black skins, and their bones are 
covered by a black periosteum, whilst the cocks are never or most rarely 
thus characterised. Pigeons offer a more interesting case; for the two 
sexes rarely differ throughout the whole great family, and the males and 
females of the parent-form, the C. livia, are undistinguisbable; yet we have 
seen that with Pouters the male has the characteristic quality of pouting 
more strongly developed than the female; and in certain sub-varieties* 8 
the males alone are spotted or striated with black. When male and 
English carrier-pigeons are exhibited in separate pens, the difference in 
the development of tho wattle over the beak and round the eyes is con- 
spicuous. So that here we have instances of the appearance of secondary 
sexual characters in the domesticated races of a species in which such dif- 
ferences are naturally quite absent. 

On the other hand, secondary sexual characters which pro- 
perly belong to the species are sometimes quite lost' or greatly 
diminished, under domestication. We see this in the small size 
of the tusks in our improved breeds of the pig, in comparison 
with those of the wild boar. There are sub-breeds of fowls 
in which the males have lost the fine flowing tail-feathers and 
hackles; and others in which there is no difference in colour 
between the two sexes. In some cases the barred plumage, 
which in gallinaceous birds is commonly the attribute of the 
hen, has been transferred to the cock, as in the cuckoo sub- 
breeds. In other cases masculine characters have been partly 
transferred to the female, as with the splendid plumage of the 
golden-spangled Hamburgh hen, the enlarged comb of tho Spanish 
hen, the pugnacious disposition of the Game hen, and as in the 
well-developed spurs which occasionally appear in the hens of 
various breeds. In Polish fowls both sexes are ornamented 
with a topknot, that of the male being formed of hackle-like 
feathers, and this is a new male character in the genus Gallus. 
On the whole, as far as I can judge, new characters are more apt 

88 Boitard and Corbie, < Lea Pigeons,’ p. 173; Dr. F. Chapuis, ‘Lo Pigeon 
Voyagour Beige,’ 1865, p. 87. 
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to appear in the males of our domesticated animals than in 
the females, and afterwards to be either exclusively or more 
strongly inherited by the males. Finally, in accordance with 
the principle of inheritance as limited by sex, the appearance 
of secondary sexual characters in natural species offers no especial 
difficulty, and their subsequent increase and modification, if of 
any service to the species, would follow through that form of 
selection which in my ‘ Origin of Species ’ I have called sexual 
selection. 



Inheritance at corresponding periods of Life. 

This is an important subject. Since the publication of my 
* Origin of Species,’ I have seen no reason to doubt the truth 
of the explanation there given of perhaps the most remark- 
able of all the facts in biology, namely, the difference between 
the embryo and the adult animal. The explanation is, that 
variations do not necessarily or generally occur at a very early 
period of embryonic growth, and that such variations are inhe- 
rited at a corresponding age. As a consequence of this the 
embryo, even when the parent-form undergoes a great amount 
of modification, is left only slightly modified ; and the embryos 
of widely-different animals which are descended from a common 
progenitor remain in many important respects like each other 
and their common progenitor. We can thus understand why 
embryology should throw a flood of light on the natural system of 
classification, for this ought to be as far as possible genealogical. 
When the embryo leads an independent life, that is, becomes a 
larva, it has to be adapted to the surrounding conditions in its 
structure and instincts, independently of those of its parents ; 
and the principle of inheritance at corresponding periods of life 
renders this possible. 

This principle is, indeed, in one way so obvious that it 
escapes attention. We possess a number of races of animals 
and plants, which, when compared with each other and with 
their parent-forms, present conspicuous differences, both in the 
immature and mature states. Look at the seeds of the several 
kinds of peas, beans, maize, which can be propagated truly, and 
see how they differ in size, colour, and shape, whilst the full- 
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grown plants differ but little. Cabbages on the other hand differ 
greatly in foliage and manner of growth, but hardly at all in 
their seeds ; and generally it will be found that the differences 
between cultivated plants at different periods of growth are not 
necessarily closely connected together, for plants may differ 
much in their seeds and little when full-grown, and conversely 
may yield seeds hardly distinguishable, yet differ much when full- 
grown. In the several breeds of poultry, descended from a single 
species, differences in the eggs and chickens, in the plumage at 
the first and subsequent moults, in the comb and wattles during 
maturity, are all inherited. With man peculiarities in the milk 
and second teeth, of which I have received the details, are inhe- 
ritable, and with man longevity is often transmitted. So again 
with our improved breeds of cattle and sheep, early maturity, 
including the early development of the teeth, and with certain 
breeds of fowl the early appearance of secondary sexual cha- 
racters, all come under the same head of inheritance at 
corresponding periods. 

Numerous analogous facts could be given. The silk-moth, 
perhaps, offers the best instance; for in the breeds which 
transmit their characters truly, the eggs differ in size, colour, 
and shape; — the caterpillars differ, in moulting three or four 
times, in colour, even in having a dark-coloured mark like an 
eyebrow, and in the loss of certain instincts ; — the cocoons differ 
in size, shape, and in the colour and quality of the silk ; these 
several differences being followed by slight or barely distin- 
guishable differences in the mature moth. 

But it may be said that, if in the above cases a new pecu- 
liarity is inherited, it must be at the corresponding stage of 
development ; for an egg or seed can resemble only an egg or 
seed, and the horn in a full-grown ox can resemble only a horn. 
The following cases show inheritance at corresponding periods 
more plainly, because they refer to peculiarities which might 
have supervened, as far as we can see, earlie* or later in life, 
yet are 'inherited at the same period at which they first ap- 
peared. 

In the Lambert family the porcupine-like excrescences appeared in 
the father and sons at the same age, namely, about nine weeks after 
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birth.® In the extraordinary hairy family described ^by Mr. Crawford, 
children were produced during three generations with hairy cars; m the 
father the hair began to grow over his body at six years old; in his 
daughter somewhat earlier, namely, at one year ; and in both generations 
the milk teeth appeared late in life, the permanent teeth being afterwards 
singularly deficient. Greyness of hair at an unusually early age has been 
transmitted in some families. These cases border on diseases inherited 
at corresponding periods of life, to which I shall immediately refer 

It is a well-known peculiarity with almond-tumbler pigeons, that the 
full beauty and peculiar character of the plumage does not appear until 
the bird has moulted two or three times. Neumeisterdescntesand 
fi cures a breed of pigeons in which the whole body is white except the 
2Lt, neck, and head; but before the first moult all the white feathers 
acquire coloured edges. Another breed is more remarkable: its first 
plumage is black, with rusty-red wing-bars and a crescent-shaped 
mark on the breast ; these marks then become white, and remain so 
during three or four moults; but after this period the white spreads 
over the body, and the bird loses its beauty.’ 1 Prize canary-birds have 
their wings and tail black : “ this colour, however, is only retained unW 
“ the first moult, so that they must be exhibited ere the p '?^_ 

« Once moulted, the peculiarity has ceased. Of cour^ a 1 the birfs emanating 
•' from this stock have black wings and tails the first year ^ curious 
and somewhat analogous account has been given® of a family of wild pied 
^wSrr f L observed in 1798, near Chalfont, and which every 
year from that date up to the period of the published nobco v^z. 18dT, 

" have several of their brood particoloured, Wackandwlute. This 
« variegation of the plumage, however, disappears with the first moult , 
« but among the next young families there are always a few pud ^ones^ 
These changes of plumage, which appear and are Granted [ at t unous 
corresponding periods of life in the pigeon, canary-bird and rook, are 
remarkable, because the parent-species undergo n0 8uch ^ a " g ?; , ,, 

Inherited diseases afford evidence m some respects of less value than the 
foregoing cases, because diseases are not necessarily connected with any 
chang fn structure; but in other respects of more v^bec^use the 
periods have been more carefully observed. Certain discos am com- 
municated to the child apparently by a process like peculation and the 
child is from the first affected ; such cases may be here pass^ over. large 
classes of diseases usually appear at certain ages, such as St. Vitus’s dance 
kTyouth , consumption in’Lly mid-life, gout later, ^ apoplexy stall 
later; and these are naturally inherited at the same period But even 
in diseases of this class, instances have been recorded, as with St. Vitus s 
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dance, showing that an nnnsnally early or late tendency to the disease 
is inheri table. 54 In most cases the appearance of any inherited disease is 
largely determined by certain critical periods in each person’s life, as well 
as by unfavourable conditions. There are many other diseases, which 
are not attached to any particuliar period, but which certainly tend to 
appear in the child at about the same age at which the parent was first 
attacked. An array of high authorities, ancient and modem, could be 
given in support of this proposition. The illustrious Hunter believed 
in it; and Piorry 36 cautions the physician to look closely to the child 
at the period when any grave inheritable disease attacked the parent 
Dr. Prosper Lucas, 88 after collecting facts from every source, asserts that 
affections of all kinds, though not related to any particular period of life, 
tend to reappear in the offspring at whatever period of lifo they first 
appeared in the progenitor. 

As the subject is important.it maybe well to give a few instances, simply 
as illustrations, not as proof; for proof, recourse must be had to the autho- 
rities above quoted. Some of the following cases have been selected for 
the sake of showing that, when a slight departure from the rule occurs, 
the child is affected somewhat earlier in life than the parent. In the 
family of Le Compte blindness was inherited during three generations, 
and no less than thirty-seven children and grandchildren were all affected 
at about the same age, namely seventeen or eighteen. 87 In another 
case a father and his four children all became blind at twenty-one years 
old ; in another, a grandmother grew blind at thirty-five, her daughter at 
nineteen, and three grandchildren at the ages of thirteen and eleven. 88 So 
with deafness, two brothers, their father and paternal grandfather, all 
became deaf at the age of forty.® 

Esquirol gives several striking instances of insanity coming on at the 
same age, as that of a grandfather, father, and son, who all committed 
suicide near their fiftieth year. Many other cases could be given, as of 
a whole family who became insane at the ago of forty." Other cerebral 
affections sometimes follow the same rule,— for instance, epilepsy and 
apoplexy. A woman died of the latter disease when sixty-three years old ; 
one of her daughters at forty-three, and the other at sixty-seven : the 
latter had twelve children, who all died from tubercular meningitis. 41 I 
mention this latter case because it illustrates a frequent occurrence, 
namely, a change in the precise nature of an inherited disease, though 
still affecting the same organ. 



84 Dr. Prosper Lucas, 4 Here'd. Nat.,’ 
tom. ii. p. 713. 

“ ‘ L’Hereil. dans les Maladies,’ 1840, 
p. 133. For Hunter, tee Harlan’s 
4 Med. Researches,’ p. 530. 

38 4 L’Hcral. Nat.,’ tom. ii. p. 850. 

87 Sedgwick, 4 Brit, and For. Med.- 
Ohirurg. Review,’ April, 1861, p. 485. 
I have seen three accounts, all taken 
from the same original authority (whieh 



I have not been able to consult), and all 
differ in the details ! but as they agree 
in the main facts, I have ventured to 
quote this case. 

38 Prosper Lucas, ‘ Ifrred. Nat,’ tom. 
i p. 400. 

® Sedgwick, idem, July, 1861, p. 202. 
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41 Prosper Lucas, tom. it p. 748 
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Asthma has attacked several members of the same family when forty 
years old, and other families during infancy . The most different diseases, as 
angina pectoris, stone in the bladder, and various affections of the skin, 
have appeared in successive generations at nearly the same age. The little 
finger of a man began from some unknown cause to grow inwards, and 
the same finger in his two sons began at the same age to bend inwards in a 
similar manner. Strange and inexplicable neuralgic affections have caused 
parents and children to suffer agonies at about the same period of life. 48 

I will give only two other cases, which are interesting as illustrating the 
disappearance as well as the appearance of disease at the same age. Two 
brothers, their father, their paternal uncles, seven cousins, and their 
paternal grandfather, were all similarly affected by a skin-disease, called 
pityriasis versicolor; “the disease, strictly limited to the males of the 
family (though transmitted through the female^), usually appeared at 
puberty, and disappeared at about the age of forty or forty-five years.” 
The second case is that of four brothers, who when about twelve years old 
suffered almost every week from severe headaches, which were relieved 
only by a recumbent position in a dark room. Their father, paternal 
uncles, paternal grandfather, and paternal granduncles all suffered in the 
same way from headaches, which ceased at the age of fifty-four or fifty-five 
in all those who lived so long. None of the females of the family were 
affected. 43 

It is impossible to read the foregoing accounts, and the 
many others which have been recorded, of diseases coming 
on during three or eveu more generations, at the same 
age in several members of the same family, especially in the 
case of rare affections in which the coincidence cannot be 
attributed to chance, and doubt that there is a strong tendency 
to inheritance in disease at corresponding periods of life. 
When the rule fails, the disease is apt to come on earlier in the 
child than in the parent; the exceptions in the other direc- 
tion being very much rarer. Dr. Lucas 44 alludes to several 
cases of inherited diseases coming on at an earlier period. I 
have already given one striking instance with blindness during 
three generations ; and Mr. Bowman remarks that this frequently 
occurs with cataract. With cancer there seems to be a peculiar 
liability to earlier inheritance : Mr. Paget, who has particularly 



• 42 Prosper Lucas, tom. ii. pp. 678, 
700, 702 ; Sedgwick, idem, April, 1868, 
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attended to this subject, and tabulated a large number of cases, 
informs me that he believes that in nine cases out of ten the 
later generation suffers from the disease at an earlier period than 
the previous generation. He adds, “ In the instances in which 
the opposite relation holds, and the members of later genera- 
tions have cancer at a later age than their predecessors, I think 
it will be found that the non-cancerous parents have lived to 
extreme old ages.” So that the longevity of a non-affected 
parent seems to have the power of determining in the offspring 
the fatal period ; and we thus apparently get another element 
of complexity in inheritance. 

The facts, showing that with certain diseases the period 
of inheritance occasionally or even frequently advances, are 
important with respect to the general descent-theory, for they 
render it in some degree probable that the same thing would 
occur with ordinary modifications of structure. The final result 
of a long series of such advances would be the gradual oblite- 
ration of characters proper to the embryo and larva, which 
would thus come to resemble more and more closely the mature 
parent-form. But any structure which was of service to the 
embryo or larva would be preserved by the destruction at this 
stage of growth of each individual which manifested any ten- 
dency to lose at too early an age its own proper character. 

Finally, from the numerous races of cultivated plants and 
domestic animals, in which the seed or eggs,, the young or 
old, differ from each other and from their parent-species; — 
from the cases in which new characters have appeared at a 
particular period, and afterwards have been inherited at the 
same period ; — and from what we know with respect to disease, 
we must believe in the truth of the great principle of inherit- 
ance at corresponding periods of life. 

Summary of the three preceding Chapters . — Strong as is the 
force of inheritance, it allows the incessant appearance of new 
characters. These, whether beneficial or injurious, of the most 
trifling importance, such as a shade of colour in a flower, a 
coloured lock of hair, or a mere gesture; or of the highest 
importance, as when affecting the brain or an organ so perfect 
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and complex as the eye ; or of so grave a nature as to deserve 
to be called a monstrosity, or so peculiar as not to occur 
normally in any member of the same natural class, are all 
sometimes strongly inherited by man, the lower animals, and 
plants. In numberless cases it suffices for the inheritance of a 
peculiarity that one parent alone should be thus characterised. 
Inequalities in the two sides of the body, though opposed to 
the law of symmetry, may be transmitted. There is a con- 
siderable body of evidence showing that even mutilations, and 
the effects of accidents, especially or perhaps exclusively when 
followed by disease, are occasionally inherited. There can be 
no doubt that the evil effects of long-continued exposure iu 
the parent to injurious conditions are sometimes transmitted 
to the offspring. So it is, as we shall see in a future chapter, 
with the effects of the use and disuse of parts, and of mental 
habits. Periodical habits are likewise transmitted, but generally, 
as it would appear, with little force. 

Hence we are led to look at inheritance as the rule, and 
non-inheritance as the anomaly. But this power often appears 
to us in our ignorance to act capriciously, transmitting a cha- 
racter with inexplicable strength or feebleness. The very 
same peculiarity, as the weeping habit of trees, silky-feathers, 
&c., may be inherited either firmly or not at all by different 
members of the same group, and even by different individuals 
of the same species, though treated in the same manner. In 
this latter case we see that the power of transmission is a 
quality which is merely individual in its attachment As with 
single characters, so it is with the several concurrent slight 
differences which distinguish sub-varieties or races ; for of these, 
some can be propagated almost as truly as species, whilst others 
cannot be relied on. The same rule holds good with plants, 
when propagated by bulbs, offsets, &c., which in one sense still 
form parts of the same individual, for some varieties retain or 
inherit through successive bud-generations their character far 
more truly than others. 

Some characters not proper to the parent-species have cer- 
tainly been inherited from an extremely remote epoch, and may 
therefore be considered as firmly fixed. But it is doubtful whether 
length of inheritance in itself gives fixedness of character; 
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though the chances are obviously in favour of any character 
which has long been transmitted true or unaltered, still being 
transmitted true as long as the conditions of life remain the 
same. We know that many species, after having retained the 
same character for countless ages, whilst living under their 
natural conditions, when domesticated have varied in the most 
diversified mauner, that is, have failed to transmit their original 
form ; so that no character appears to be absolutely fixed. We 
can sometimes account for the failure of inheritance by the 
conditions of life being opposed to the development of certain 
characters; and still ofteuer, as with plants cultivated by grafts 
and buds, by the conditions causing new and slight modifica- 
tions incessantly to appear. In this latter case it is not that 
inheritance wholly fails, but that new characters are continually 
superadded. In some few cases, in which both parents are simi- 
larly characterised, inheritance seems to gain so much force by 
the combined action of the two parents, that it counteracts its 
own power, and a new modification is the result. 

In many cases the failure of the parents to transmit their 
likeness is due to the breed having been at some former period 
crossed; and the child takes after his grandparent or more 
remote ancestor of foreign blood In other cases, in which the 
breed has not been crossed, but some ancient character has 
been lost through variation, it occasionally reappears through 
reversion, so that the parents apparently fail to transmit their 
own likeness. In all cases, however, we may safely conclude 
that the child inherits all its characters from its parents, in 
whom certain characters are latent, like the secondary sexual 
characters of one sex in the other. When, after a long suc- 
cession of bud-generations, a flower or fruit becomes separated 
into distinct segments, having the colours or other attributes 
of both parent-forms, we cannot doubt that these characters 
were latent in the earlier buds, though they could not then 
be detected, or could be detected only in an intimately com- 
mingled state. So it is with animals of crossed parentage, wliich 
with advancing years occasionally e^iibit characters derived 
from one of their two parents, of which not a trace could at 
first be perceived Certain monstrosities, which resemble what 
naturalists call the typical form of the group in question. 
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apparently come under the same law of reversion. It is assuredly 
an astonishing fact that the male and female sexual elements, 
that buds, and even full-grown animals, should retain characters, 
during several generations in the case of crossed breeds, and 
during thousands of generations in the case of pure breeds, 
written as it were in invisible ink, yet ready at any time to 
be evolved under the requisite conditions. 

What these conditions are, we do not in many cases at all 
know. But the act of crossing in itself, apparently from causing 
some disturbance in the organisation, certainly gives a strong 
tendency to the reappearance of long-lost characters, both cor- 
poreal and mental, independently of those derived from the 
cross. A return of any species to its natural conditions of life, 
as with feral animals and plants, favours reversion ; though it is 
certain that this tendency exists, we do not know how far it pre- 
vails, and it has been much exaggerated. On the other hand, 
the crossed offspring of plants which have had their organisation 
disturbed by cultivation, are more liable to reversion than the 
crossed offspring of species which have always lived under their 
natural conditions. 

When distinguishable individuals of tho same family, or races, 
or species are crossed, we see that the one is often prepotent 
over the other in transmitting its own character. A race may 
possess a strong power of inheritance, and yet when crossed, 
as we have seen with trumpeter-pigeons, yield to the prepo- 
tency of every other race. Prepotentcy of transmission may be 
equal in the two sexes of the same species, but often runs more 
strongly in one sex. It plays an important part in determining 
the rate at which one race can be modified or wholly absorbed 
by repeated crosses with another. We can seldom tell what 
makes one race or species prepotent over another ; but it some- 
times depends on the same character being present and visible 
in one parent, and latent or potentially present in the other. 

Characters may first appear in either sex, but oftener in the 
male than in the female, and afterwards be transmitted to the 
offspring of the same sex. In this case we may feel confident 
that the peculiarity in question is really present though latent 
in the opposite sex ; hence the father may transmit through 
his daughter any character to his grandson ; and the mother 
a 2 
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conversely to her granddaughter. We thus learn, and the fact 
is an important one, that transmission and development are dis- 
tinct powers. Occasionally these two powers seem to be anta- 
gonistic, or incapable of combination in the same individual ; 
for several cases have been recorded in which the son has not 
directly inherited a character from his father, or directly trans- 
mitted it to his son, but has received it by transmission through 
his non-affected mother, and transmitted it through his non- 
affected daughter. Owing to inheritance being limited by sex, 
we can see how secondary sexual characters may first have 
arisen under nature ; their preservation and accumulation being 
dependent on their service to either sex. 

At whatever period of life a new character first appears, 
it generally remains latent in the offspring until a corresponding 
age is attained, and then it is developed. When this rule fails, 
the child generally exhibits the character at an earlier period 
than the parent. On this principle of inheritance at corre- 
sponding periods, we can understand how it is that most animals 
display from the germ to maturity such a marvellous succession 
of characters. 

Finally, though much remains obscure with respect to In- 
heritance, we may look at the following laws as fairly well 
established. Firstly, a tendency in eveiy character, new and 
old, to be transmitted by seminal and bud generation, though 
often counteracted by various known and unknown causes. 
Secondly, reversion or atavism, which depends on transmission 
and development being distinct powers : it acts in various degrees 
and manners through both seminal and bud generation. Thirdly, 
prepotency of transmission, which may be confined to one sex, 
or be common to both sexes of the prepotent form. Fourthly, 
transmission, limited by sex, generally to the same sex in 
which the inherited character first appeared. Fifthly, inherit- 
ance at corresponding periods of life, with some tendency to the 
earlier development of the inherited character. In these laws 
of Inheritance, as displayed under domestication, we see an 
ample provision for the production, through variability and 
natural selection, of new specific forms. 
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ON CROSSING. 

FREE INTERCROSSING OBLITERATES THE DIFFERENCES BETWEEN ALLIED BREEDS — 
WHEN THE NUMBERS OF TWO COMMINGLING BREEDS ARE UNEQUAL, ONE ABSORBS 
THE OTHER THE BATE OF ABSORPTION DETERMINED BY PREPOTENCY OF TRANS- 

MISSION, BY THE CONDITIONS OF LIFE, AND BY NATURAL SELECTION — ALL ORGANIO 
BEINGS OCCASIONALLY INTERCROSS ; APPARENT EXCEPTIONS — ON CERTAIN 
CHARACTERS INCAPABLE OF FUSION; CHIEFLY OB EXCLUSIVELY THOSE WHICH 
HAVE SUDDENLY APPEARED IN THE INDIVIDUAL — ON THE MODIFICATION OF OLD 
RACES, AND THE FORMATION OF NEW RACES, BY CROSSING — SOME CROSSED RACES 
HAVE BRED TRUE FROM THEIR FIRST PRODUCTION — ON THE CROSSING OF DISTINCT 
SPECIES IN RELATION TO THE FORMATION OF DOMESTIC RACES. 

In the two previous chapters, when discussing reversion and 
prepotency, I was necessarily led to give many facts on crossing. 
In the present chapter I shall consider the part which crossing 
plays in two opposed directions, — firstly, in obliterating cha- 
racters, and consequently in preventing the formation of new 
races ; and secondly, in the modification of old races, or in the 
formation of new and intermediate races, by a combination of 
characters. I shall also show that certain characters are incap- 
able of fusion. 

The effects of free or uncontrolled breeding between the 
members of the same variety or of closely allied varieties 
are important ; but are so obvious that they need not be dis- 
cussed at much length. It is free intercrossing which chiefly 
gives uniformity, both under nature and under domestication, 
to the individuals of the same species or variety, when they 
live mingled together and are not exposed to any cause inducing 
excessive variability. The prevention of free crossing, and tho 
intentional matching of individual animals, are the corner-stones 
of the breeder’s art No man in his senses would expect to 
improve or modify a breed in any particular manner, or keep 
an old breed true and distinct, unless he separated his animals. 
The killing of inferior animals in each generation comes to the 
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